PRESENTED  EY 

PUBLISHER. 


BRADY  BRASS  CO. 

CYPRUS  BRONZE   FOR   LOCOMOTIVE  and   CAR   BEARING   USE 
ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

General   Office  and  Works,    200-214  Tenth  Street.  Jersey  City,  N.  J. 
DANIEL  M.  BRADY,  President 


GUILFORD  S.  WOOD 

Railway  Necessities 

GREAT  NORTHERN  BUILDING 
CHICAGO 


MECHANICAL  RUBBER  GOODS 

ROME  COPPER  FERRULES 

P.  &  W.  PRESERVATIVE 

ROLLED  STEEL  TIE  PLATES 

CAR  VESTIBULE  DIAPHRAGMS 

INLAID  LINOLEUM,    COCOA  MATTING,  CARPETS 

CAR  TRIMMINGS,    PLUVIUSIN   ROPE 

WOOD'S  NIPPLE  END  AIR  BRAKE 

HOSE  PROTECTOR 


Cl 
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"SWEDISH  STEEL— HISTORICAL" 

A.  R.  Roy,  Ph.  D.  of  New  York.  N.  Y 


WESTERN  RAILWAY  EQUIP.  CO., 

ST.   LOUIS,  MO 

Western   Brake  Jaws  Linstrom  Syphon 

Angle  Cock  Holders  Sill   Pockets 

^cme  Pipe  Clamps  Hoerr  Car  Doors 

Automatic  Brake  Slack  Adjusters 


TURNBUCKLES 


Car 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,  CLEVELAND,  OHitO 


READY! 


We  are  ready  and  willing  to  help  you  change  your 'e'c|'ilfit)= 
ment  to  meet  the  standards  required  by  the  INTERSTATE 
COMMERCE  COMMISSION. 

Our  facilities  for  manufacturing  FORCINGS  ^re  unexcelled. 

STEEL  CAR  FORGE  COMPANY   !•  " 

"FORQINQ  SPECIALISTS"  '"" 

NEW  YORK  PITTSBURGH  CHIC^^^'O 


This  Space  For  Sale. 


ESTABLISHED     1884 


SIPE'S   JAPAN  OIL 


IS  SUPERIOR  TO  LINSEED  OIL  AND  DRYERS 

FOR    ALL    KINDS    OF    PAINTING 

IX  DAILY  USE  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
■- MANUFACTURED     ONLY    BY — 


CHICAGO,   ILL    JAMES    B.    SIPESl    CO,    ALLEGHENY.  PA. 


This  Space  For  Sale 


*No.   1. 

What    the    Actual    User 

Says  About  the  Steel 

Boiler  Tube 

C  The  Fifth  Annual  Convention  MASTER  BOILER  MAKERS' 
ASSOCIATION  was  held  at  the  Rome  Hotel,  Omaha,  Nebr.,  May 
23,  24,  25,  26,  1911. 

CE  The  Committee  previously  appointed  reported  on  the  subject  of 
"Steel  vs.  Iron  Flue.  What  Advantage  and  What  Success  in  Welding 
Them  and  the  Effect  of  Tube  and  Maintenance." 

([   Considerable  interesting  discussion  ensued. 

C  For  instance:  The  Foreman  Boiler  Maker  of  a  large  railroad  in 
the  middle  East  spoke  as  follows:  (THE  BOILER  MAKER,  June, 
1911,  page   167.) 

(Mr. )  "We  have  been  using  steel  flues  for  sev- 
enteen years,  and  I  think  we  are  pioneers  in  the  busi- 
ness. About  six  years  ago  we  tried  a  couple  of  sets  of 
iron    tubes;     they    lasted    ninety    days.       We     are     getting 

about  eight  months  out  of  the  others.     The  Railway 

in  the  same  locality  has  the  same  experience.  Pitting  is 
local.  We  don't  have  any  either  on  iron  or  steel,  but  we 
have  a  heavy  encrustation  of  lime  ;  after  one  trip  the  tube 
is  covered  all  over  as  if  whitewashed.  We  have  had  sev- 
enteen years"  experience  with  iron  and  steel  tubes,  and 
we   are  not   going  to  change   to  the  iron  tube." 

(T  We  would  suggest  a  second  reading  of  the  above.  Seventeen 
years'  experience  would  seem  to  be  a  sufficient  length  of  time  on 
which  to  base  a  logical  conclusion. 

CE  The  Steel  Boiler  Tube  represents  a  triple  economy  as  follows: 

(1)  Saving  in  first  cost. 

(2)  Saving  in  maintenance  expense. 

(3)  Greater  mileage — less  cost  per  mile. 

d  We  manufacture  two  types  of  Steel  Boiler  Tubes. 

(a)  Spellerized   Lap-Welded  Tubes. 

(b)  Shelby  Seamless  Tubes. 

Each  type  has  peculiar  advantages  under  specific  conditions. 

G  There  is  a  constant  scrutiny  to  effect  real  economies  in  IMotive 
Power  Departments  and  PoweF  Plants. 

(I  Adoption  of  the  Steel  Boiler  Tube  represents  a  very  real  saving. 

NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES,  FRICK  BLDG..  PITTSBURGH.  PA. 

DISTRICT  ATLANTA  DENVER  NEW  YORK  PITTSBURGH  SALT  LAKE  CITY 

SALES  OFFICES:  CHICAGO  NEW  ORLEANS  PHILADELPHIA  ST.  LOUIS 

PACIFIC  COAST  REPRESENTATIVES-    {     RAN  FRANCISCO SEATTLE 

U.  S.    STEEL    PRODUCTS    CO.       j     PORTLAND LOS  ANGELES 

EXPORT  REPRESENTATIVES-U.  S.  STEEL  PRODUCTS  CO.,  NEW  YORK  CITY. 

♦This  is  the  first  of  a  series  of  announeements  containing  an  opinion  of  an 
actual  user  of  the  Steel  Boiler  Tube. 
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Gould  Coupler  Co. 


OFFICES 

3*1-347  Fifth  Ave.,  New  York 

The  Rookery, 

Chicago 
Depew,  N.  Y. 


WORKS 

Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast  Steel,  Depew,  N.  Y. 


!   r 


The  Hartman  Ball-bearing   Center  Plate  and  Side  Bearings. 


CLOSE  QUARTER  PISTON    AIR    DRILLS 

CAN  BE  OPERATED  IN  EXTREMELY 
CLOSE  QUARTERS. 
If  you  want  a  drill  for  corner  work  why 
not  have  one  that  can  be  used  anywhere? 
The  Thor  can  be  used  in  places  that  cannot 
be  reached  with  other  close  quarter  drills.  It 
is  the  most  co.-r.pact,  powerful  and  durable. 
Don't  fail  to  test  the  Thor  before  placing  your 
order. 


No.   9   Drill  in   Operation. 


SENT    ON    TRIAL: 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN    FRANCISCO 


1 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,  PITTSBURGH  BRANCH, 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Rzk^ilwe^y  and  Me^chinists*  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 

NATIONAL  vA/S^^u  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

WORKS: 
GENERAL  OFFICES.  ROCHESTER,  N.  Y.        PITTSBURGH.  PA- 

PITTSBURGH,   PA.  SAYRE,   PA.  CLEVELAND,  O. 

P.   O.  BOX    1230,  NEW  YORK   CITY,   N.   Y. 

nmntm,  master  Car  Bmidmi 

The  M.  C.  B.  rules  of  interchange  .,.  The  use  of  our  steel  bacli  slioo 
provide  for  the  use  of  the  steel  \^//  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /lk\  maintenance,  brake  heads  and 
freight  equipment.  •^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY. 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  III. 

lA/RITE     JROR    S/\/V\F»LE     OE 

Stabrite  Front  End  Paint 


jy\PK.DE.    B^V 


Chas.  R.  Long,  Jr.  Company 

LOUISVILLE.  KY. 


INCORPORATED 
MANUFACTURERS  OF 

RAILWAY,  STATION    AND 


BRIDGE  PAINTS. 


IV 

j  Nathan  Manufiicturing  Co.  j 

<                    85  .  93  Liberty  Street.  New  York.  \ 

\                  1612  Old  Colony  Building.  Chicago.  \ 

\  Monitor,  Simplex  and  Nathan  Injectors  \ 

\                 for  Locomotives  \ 

'i                                                                   AND  S 

\  Sight-Feed  Lubricators. 

■'                          All  Specially  arranged  for  High^Pressure  Engines.  S 

\    STEAM  FIRE  EXTIN6UISHERS  FOR  SWITCHING  AND  YARD  ENGINES.  \ 

>                  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

i                                                oil  Cups,  Etc.  :• 

V                                                  SOLE  AGENCY     FOR  THE 3 

>   Coale    Muffler   d    Safety    Valve    Co.,  Inc.  < 
PITTSBURGH  COAL  COMPANY 

Producers  of  All  Grades  of 

Steam  Coal 

Railroad  Fuel    a  Specialty 

General  Offices:    232  Fifth  Ave.  PITTSaURGH,  PA. 


LOCOMOTIVE  BLOW-OFF 


DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board  while   running. 


HOMESTEAD 
■OFF 


A  catalog  or  call  by  Representative 
for  the  asking,     e     m     &     0     if 

Homesteaft  Valve  Mi  Co., 

Works:  Homestead,     PitUbrreli.  Pl 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR, 

with  Sargent's  Electrical  Attachment  for  tak- 
ing? any  number  uf  diagrams  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 

Stores  :      Boston,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  and  Prices, 


(r 


BALLS 

VARNISH  REMOVER 


OXOLIN 


REGISTF  RED 
THE   loEAL  PAINT  OIL 


NORWAY 
TURPENTINE 


=^ 


Chemical  Co. 


v^ 


CHICAGO  Office, 

63  W.  Van  Buren  Street. 


Fulton  Bldg.,  PITTSBURGH.  PA 


^ 


A   NEW    CLOSE    QUARTER   DRILL 


NO.  8 

"^V^ci;*ht,  35  Lbs. 

Socket,  No.  3  Morse 

Speed,  220  R.  P.  M. 


NO.  9 

Weight,  38  Lbs. 

Socket,  No.  4  Morse 

Speed,  170R.  '°.  M. 


COMPACT  IN  DESIGN- VERY  POWERFUL 
CAPABLE  OF  DRILLING  AND  REAMING 
TO  THE  FULL  CAPACITY  OF  THEIR  RE- 
SPECTIVE SOCKETS.  HAVE  NO  VIBRA- 
TION-ARE EASILY  HANDLED. 
M a.ni;facti'ked  by 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


(iENERAL    OFFICES 
CHICAGO 


BnANCII    OFFICES    IN 
EVERV    liUSINKSS    CENTER 


EASTERN    OFFICB 

NEW   YORK 


GOLD  Gf\R  HEATING  &  LIGHTING  GO. 


MANUFACTURERS   OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


HealiDE  Apparatiis  for  Railw aj  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  Pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   pnp  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  ■■""  I  HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


The  expense  and  annoyance  of  painting  will  not  recur 
every  year  or  two  if  you  use 

Dixon's  Silica-Graphite  Paint 

the  "Proven  Shield  for  Steel  Work."     Durability  records  in  all 
climates;  write  for  a  few. 


JOSEPH  DIXON  CRUCIBLE  CO.,        JERSEY  CITY,  N.  J. 


MALLEABLE  IRON 

rtlNti    STEEL    CASTINGS 

The  National  Malleable  Castings  Co. 

Manufacturers  of  Sharon,  Tower,  Climax  and  Latrobe  Couplers. 
CLEVELAND.  CHICAGO,  SHARON,  TOLEDO,  INDIANAPOLIS,  MELROSE  PARK,  ILL. 


The  Westinghouse  Improved 
Triple-Valve  Test  Rack 

Suitable  for  testing  all  plain  and  quick-action  triple 
valves,  after  cleaning  or  repairing,  whether  old 
style  or  new-standard  types,  and  is  so  arranged 
that  cocks  and  hose  may  also  be  tested  without  any 
additional  devices. 

The  Westinghouse  Air  Brake  Co. 

Wilmerding,  Pa. 

The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


CHESAPEAKE  &  OHIO    MOUNTAIN  TYPE  PASSENGER  LOCOMOTIVE 


This  new  locomotive  hauls  trains  of  ten  and  twelve  cars  over 
the  Virginia  mountains  at  higher  speeds  than  an  ordinary  loco- 
motive can  make  with  six  cars.  It  docs  the  work  of  two  average 
heavy  passenger  locomotives,  and  does  away  with  double  head- 
ing. Its  cylinders,  29x28  inches,  are  the  largest  ever  applied  to 
a  single  expansion  locomotive.  It  is  not  only  large  and  power- 
ful, but  efficient.  It  combir.es  only  features  which  have  been 
fully  proven  in  service,  skillfully  combined  to  meet  the  specific 
problem  presented  in  this  case. 

To  secure  the  necessary  capacity  and  power  witliin  the  permis- 
sible limits  of  clearance,  it  was  absolutely  necessary  to  use  fuel- 
saving  devices. 
If  you  have  a  similar  problem  let  us  work  it  out  with  you. 

AMERICAN  LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.   MILLER.   President. 
MANUFACTURERS  OF 

"  CORRUGATED  ASBESTOS  ROOFIN&  m  SBEATHING" 


No  Paint 
Fireproof 


"^    No  Rust 
Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

ASBESTOS  RAILWAY  SLPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coverings.     Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging. 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS  , 

Hydraiiiic 
Machinery 

No.  3  Double  Axle  Lathe  using  high-l'ower  Steel  'J'ools. 

NILES-BEMENT  POND  CO. 

Trinity    Building  Pittsburgh   Office 

111    Broadway,    New  York  Frick   Buildino 

M.  M.  Cochran,  President.  John  H.  W'urtz  Secretary  and  Treasurei 

W.  Harry  Brown,  Vice  President. 

WASHINGTON  COAL  &  COKE  CG. 

General  Off'se  :     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.         -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 


Shipments  via  B.  &,  O.  Railroad  and  P.  &.  L.  E. 
Railroad  and  Connections. 

Sales  Office:  PITTSBURGH.  PA. 

N.  P.  HYNDMAN,  Sales  Agent.   H.R.HYNDMAN,  Ass  t  Sales  Agt 


PNEUMATIC  TOOLS 


BUILT  TO 
WEAR: 
NOT  TO 
SELL." 


We  could  probably  build  a  "cheaper"  tool 
than  any  one  in  the  business — but  that  is 
not  the  policy  that  has  built  up  our  repu- 
tation. 

Ingersoll-Rand  Pneumatic  Tools  are  built  for 
the  satisfaction  of  the  user — not  merely 
for  our  own  profit. 

WE  BELIEVE  THAT  THERE  IS  AC- 
TUALLY MORE  SERVICE  IN  OUR 
PNEUMATIC  TOOLS  THAN  IN  ANY 
OTHERS. 

And  probably  this  means  more  in  pneumatic 
tools  than  in  any  other  class  of  machine. 


Air  Compressors 


Air  Hoists 


INGERSOLL  RAND  CO. 

j  NEW  YORK 

Pittsburgh  Office,  Farmers  Bank  Building 


THE 

GRAY-THURBER 
AUTOMATIC  TRAIN  CONTROL 

AND 

SIGNAL   COMPANY   OF    AMERICA 

Is  a  system  of  Automatic  Train  Control  and  Cab  Signal  which  is  de- 
signed to  convey  into  the  cab  of  a  Steam  Railroad  Locomotive  or  an 
Electric  Traction  Car,  the  same  character  of  signals  now  indicated 
ON  THE  SIDE  OF  THE  TRACK  by  the  Automatic  Block  Signal 
System  in  use  on  Steam  Railroads — and  together  with  the  transmis- 
sion of  said  signals  into  the  cab  of  the  engineer  or  motorman,  the 
Gray-Thurber  System  of  Automatic  Train  Control  will,  after  suf- 
ficient opportunity  has  been  given  to  the  engineer  or  motorman  to 
obey  said  signals  himself,  absolutely  automatically  shut  off  the  steam 
or  electric  power  and  apply  the  brakes,  should  the  engineer  or  motor- 
man  fail  to  do  so. 

A  Booklet  containing  full  information  and  detail  description  cov- 
ering the  operation  of  this  system  of  Automatic  Train  Control  and 
Cab  Signal,  will  be  mailed  upon  application  either  by  'phone  or  postal 
card,  to  the 

Gray-Thurber  Automatic  Train  Control  &  Signal  Go. 

SUITE  7077  and  7078  JENKINS    NEW  ARCADE  BUILDING, 

Liberty  Avenue,  Pittsburgh,  Penna. 

Bell  'Phone  2164  Court. 


Pittsburgh:  PA.,  u.s; A. 


3EN'L  OFFICES,  328   FRICK   BUILDING 


E.   D.  STAFFORD.  GENU   MANAGER 


J.  ROGERS  FLANNERY  &  COMPANY,  SELLING  Agents 

.      FRICK  BUILDING,  PITTSBURGH,  PA. 


THE  ASHTON   VALVE  CO. 

...  MAKERS  OF  THE  ... 

Hiotiest  Grade  Muffler  and 
Open  Pop  Safelu  Valves, 

Locomotive  Steam  and  Air 
Pressure  Qages. 

271  FRANKLIN  5T.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 


HAS   THE 


STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 


■PRICES   MODERATE 


Manufactured    Only    By 


RESULTS    GREAT 


Hunt-Spiller  Manfg.  Corporation 

W     B.  Leach,  Gen-l  Mangr.  &  Treas. 


OFFICE    AND    works: 

363  DORCHESTER  AVENUE 
SO.   BOSTON,   MASS. 


J.  G.   PLATT, 
Mechanical  Representativ*- 


Galena  "Signal   Oil   Company 

FRANKLIN.  PENNA. 

SOLE    MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  En£>ine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwai^y  Lubrication  2%.  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT. 


HIGH  GRADE 

M&lle&cble  Cdcsting»s 

"We    are     p.'epared    to    supply    you 

promptly  with  RELIABLE  castings  for 

railroad     and     miscellaneous    work." 

FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PA. 
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The  following  gentlemen  registered : 
MEMBERS. 


Allison,  John 
Anderson,  J.  B. 
Bannister,  E.  J. 
Barker,  A.  E. 
Barth.  John  W. 
Eattinhouse,  J. 
Beatty,  E.  A. 
Eoyle,  Harrv  E. 
Brower,  R.  M. 
Brown.  L.  M. 
•Cline,  W.  A. 
Coho,  O.  C. 
Conley,  C.  C. 
Conway,  J.  D. 
Courtney,  D.  C. 
Crouch,' A.  W. 
DeArment,  J.  H. 
Deckman,  E.   T- 
Detwiler,  U.  G. 
Dravo.  M.  S. 
Evans,  H.  E. 
Frame,  R.  S.,  Jr. 
Franey,  J.  F. 
Froelich,  J.  H. 
Gallinger,  G.  A. 
Gearhart,  J.  A. 
Geddes,  J.  R. 
Gilg,  H.  F. 
Gulick,  H. 
Harriman,  H.  A. 
Havnes,  J.  E. 
Heady,  T.  B. 
Hinsdale,  C.  L. 
Hoffman,  C.  T. 
Johnson,  W.  A. 
Kelly,  Harry  B. 
Kinney,  M.A. 
Kissinger,  C.  F. 
Knickerbocker,  A. 
Koch,  Felix 
Long,  R.  M. 
Eanning,  C.  S. 
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Fanning,  J.  Frank 
Lehr,  H.  W. 
Lobez,  P.  L. 
Low,  J.  R. 
Mackert,  A.  A. 
Malloy,  M.  A. 
Mensch,  E.  M. 
Miller,  F.  H. 
Mitchell,  A.  G. 
Moonev,  J.  A. 
McDaniel,  C.  W. 
McDonnell,  F.  V. 
McFeatters,  F.  R. 
McXaight,  A.  H. 
McNultv,  F.  M. 
McVicar,  G.  E. 
Peckstein,  A.  J.  G. 
Pfeil,   John 
Porter,"  H.  V. 
Proven,   John 
Rabold,  W.  E. 
Redding,  D.  J. 
Richardson,  C.  A. 
Richardson,  S.  W. 
Rinehart,  H.  W. 
Rupp,  R.  D. 
Ryan,  M.  F. 
Schauer,  A.  J. 
Schillar.  John 
Schomberg,  W.  T. 
Smith,  E.  B. 
Smith.  M.  A. 
Snyder,  Jos. 
Stem,  L.  H. 
Thomas,  E. 
Thurlby,  A.  R. 
Toomey,  J.  J. 
linger,  J.   S. 
Yoigt,  A.   J. 
Waither.  G.  C. 
White,  F.  L. 
White,  T.  D. 
Wood,  Ralph  C. 
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VISITORS. 

Allan.  M.  W.  Kinch.  L.  E. 

Bridges,  S.G.  Krepps,  W.  K. 

Brophv,  Ed.  J.  Ralston,  A.  L. 

Clark,' A.  F.  Ranck,  J.  M.,  Sr. 

Croft,  E.  P.  Rodgers,  S.  M. 

Dole,  Arthur  L.  Rov,  A.  R. 

Edson,  W.  R.  Schaub,  T.  J. 

Emmett,  W.  A.  Shapleigh,  S.  C. 

Evans,  D.  S.  Smoot,"W.  D. 

l^enton,  E.  A.  Stearns.  W.  A. 

Fitzgerald,  D.  W.  Toby,  George  P. 

Higgins.  H.  L.  Walter,  W.  A. 

Howe.  Harry  Waring,  Wm. 

Hurley,  Theo.  Wickerhawn,  F.  A. 

The  minutes  of  the  last  meeting  being  in  the  hands  of  the 
printer,  the  reading  of  the  same  was  dispensed  with. 

The   Secretary    read   the    following   list   of   applications   for 
membership : 
Beatty,  Harry  M.,   Freight  Conductor,  Monon.  Div.,  P.   R.  R.. 

Elrama,  Pa.     Proposed  by  R.  J.  Doyle. 
Bernard.  R.  Y.,  Railway  Supplies,  426  Land  Title  Bldg.,  Phila- 
delphia, Pa.     Proposed  by  J.  B.  Anderson. 
Brantlinger,  J.   H.,   Engineman.   P.   R.   R..   No.   226  Miller   St., 

Mt.  Oliver,  Pittsburgh,  Pa.     Proposed  by  M.  A.  Malloy. 
Croft,  Elliot  P.,  Engineman.  Penna.  Co.,  No.   1201   Winter  St.. 

Pittsburgh,  N.  S.,  Pa.     Proposed  by  A.  H.  McNaight. 
Crouch,  John.  Enginehouse  Foreman.  P.  R.  R..  No.  418  Caldwell 

Ave..  Wilmerding,  Pa.    Proposed  by  W.  H.  Sullivan. 
Fitzgerald.  D.  W..  Assistant  Foreman  Machine  Shop,  Penna.  Co., 

No.    1600  Commerce   St.,  Wells ville,   O.     Proposed  by 

F.  V.  McDonnell. 
Gray,  T.  II..  Master  Carpenter.  P.  R.  R..  Room  504.  No.  1003 

Penn  Ave.,  Pittsburgh,  Pa.    Proposed  by  E.  M.  Craig. 
Hawthorne,  H.  J.,  Car  Accountant,  I'nion  R.  R.,  Port  Perry,  Pa. 

Proposed  by  A.  F.  Coulter. 
Herrold.  A.   E.,  Chief  Clerk  to  Supt..  M.   P.   &  R.   S..  IMonon. 

Conn.  R.  R.,  No.  i  Alger  St.,  Pittsburgh,  Pa.    Proposed 

bv  F.  M.  McNultv. 
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Holbrook.  W.  H.,  Road  Foreman  of  Engines,  P.  C.  C.  &  St.  L. 
Rv..  3273  Ashlyn  St..  Pittsburgh,  Pa.  Proposed  by  F. 
^I.  ^icXulty. 

Howe,  Harrv,  Inspector  of  Castings,  Pressed  Steel  Car  Co.,  Mc- 
Kees  Rocks,  Pa.     Proposed  by  G.  C.  Baldwin. 

Huber,  F.  A..  Chief  Clerk,  Car  Service  Dept.,  B.  &  L.  E.  R.  R., 
Greenville,  Pa.    Proposed  by  C.  O.  Dambach. 

Kinch,  Lewis  E.,  Supervisor  of  Signals,  P.  R.  R.,  No.  5919  Har- 
vard St.,  Pittsburgh,  Pa.    Proposed  by  A.  G.  Mitchell. 

Leslie,  S.  Inglis,  Secretary  and  Treasurer,  The  Leslie  Co.,  Lynd- 
hurst,  X.  J.     Proposed  by  J.  B.  Anderson. 

Murphy,  C.  A..  Train  Dispatcher,  P.  R.  R.,  Brownsville,  Pa. 
Proposed  by  W.  E.  Macfarlane. 

ISIcFadden,  John  J\L,  Clerk,  P.  &  L.  E.  R.  R.,  102  P.  &  L.  E.  Ter- 
minal Bldg.,  Pittsburgh,  Pa.  Proposed  by  F.  S. 
Weizel. 

McWilliams,  J.  B.,  AL  P.  Inspector,  P.  R.  R.,  Manor,  Pa.  Pro- 
posed by  H.  W.  Rinehart. 

Nops,  A.  M.,  Assistant  Road  Forman  of  Engines,  B.  &  O.  R.  R., 
West  Newton,  Pa.    Proposed  by  C.  A.  Richardson. 

Pearson,  A.  B.,  Draughtsman,  H.  K.  Porter  Co.  Locomotive 
Works.  Forty-ninth  St.,  Pittsburgh,  Pa.  Proposed  by 
Karl  Berg. 

Pfister,  A.  J-  Interchange  Clerk,  P.  R.  R.,  1032  Lang  Ave., 
Pittsburgh,  Pa.     Proposed  by  H.  E.  Boyle. 

Pitcairn,  N.  B.,  Supervisor,  P.  R.  R.,  \"erona,  Pa.  Proposed  by 
E.  M.  Craig. 

Postlethwaite,  C.  I.,  Yard  Master,  P.  R.  R.,  West  Brownsville, 
Pa.     Proposed  by  W.  E.  Macfarlane. 

Ranck,  Jas.  ]\I.,  Assistant  Inspector,  Pressed  Steel  Car  Co.,  Mc- 
Kees  Rocks,  Pa.    Proposed  by  G.  C.  Baldwin. 

Ream,  A.  H.,  Foreman,  Machine  Shop,  P.  R.  R.,  Verona,  Pa. 
Proposed  by  E.  M.  Craig. 

Reeves,  P.  H.,  Master  Mechanic,  B.  &  O.  R.  R.,  Chillicothe,  O. 
Proposed  by  A.  W.  Crouch. 

Rhodes,  Robert  W.,  Foreman,  P.  R.  R.,  Conemaugh,  Pa.  Pro- 
posed by  H.  W.  Rinehart. 
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Rowe,  Martin  L.,  Mechanical  Engineer,  Carnegie  Steel  Co.,  Oak- 
mont,  Pa.    Proposed  by  F.  L.  White. 

Shade,  C.  E.,  Assistant  Train  Master,  P.  R.  R.,  Verona,  Pa.  Pro- 
posed by  E.  M.  Craig. 

Smith,  Chas.  E.,  Draughtsman,  P.  R.  R.,  7236  Race  St.,  Pitts- 
burgh, Pa.     Proposed  by  H.  W.  Rinehart. 

Smith,  F.  W.,  Jr.,  Division  Engineer,  P.  R.  R.,  1003  Penn  Ave., 
Pittsburgii,  Pa.     Proposed  by  T.  M.  Blakley. 

Smith,  W.  R.,  Division  Operator,  P.  R.  R.,  103  Eastern  Ave.,  As- 
pinwall.  Pa.     Proposed  by  Chas.  J.  Isler. 

Spangler,  C.  P.,  Patternmaker,  Monon.  Conn.  R.  R.,  4166  Second 
Ave.,  Pittsburgh,  Pa.    Proposed  by  F.  M.  McNulty, 

Steele,  William,  Supervisor  Electric  Car  Lighting.  P.  R.  R.,  5707 
Rippey  St.,  Pittsburgh,  Pa.  Proposed  by  J.  B.  Ander- 
son. 

Stoll,  H.  B.,  Draughtsman.  P.  R.  R.,  Twenty-eighth  St.  and 
Liberty  Ave.,  Pittsburgh,  Pa.  Proposed  by  H.  W.  Rine- 
hart. 

Walter,  W.  A.,  Foreman,  Blacksmith  Shop,  P.  R.  R.,  P.  O.  Box 
25,  Verona,  Pa.    Proposed  by  \J.  G.  Detwiler. 

Westhaeffer,  P.  E.,  Draughtsman,  P.  R.  R.,  739  Penn  Ave.,  Wil- 
kinsburg.  Pa.    Proposed  by  H.  W.  Rinehart. 

Wetstone,  Newton,  Chief  Clerk,  P.  R.  R.,  Room  504,  1003  Penn 
Ave.,  Pittsburgh,  Pa.     Proposed  by  E.  M.  Craig. 

Willoughby,  D.  J.,  Clerk,  Pressed  Steel  Car  Co.,  McKees  Rocks, 
Pa.    Proposed  by  G.  C.  Baldwin. 

Wills,  J.  F.,  Engineman,  B.  &  O.  R.  R.,  Lytle  St.,  Hazelwood 
Station,  Pittsburgh,  Pa.  Proposed  by  C.  A.  Richard- 
son. 

Yohe,  Curtis  M.,  President,  Sorena  Oil  Co.,  Inc.,  West  Carson 
St.,  Pittsburgh,  Pa.     Proposed  by  A.  D.  Brown. 

Yohe,  Jay,  Assistant  General  Bookeeper,  Penna.  Co.,  Room  408, 
Union    Station,    Pittsburgh,    Pa.      Proposed   by    H.    E. 
Boyle. 
PRESIDENT :    As  soon  as  these  names  have  been  approved 

by  the  Executive  Committee,  the  gentlemen  will  be  admitted  to 

membership. 
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MR.  C.  A.  RICHARDSOX:  Mr.  President,  I  would  like 
to  call  to  the  attention  of  the  Club  a  statement  made  by  a  well- 
know  railroad  official  to  the  effect  that  steel  or  metal  ties  would  be- 
come popular  and  in  general  use  when  a  safe  and  reliable  rail 
fastner  is  produced.  I  am  interested  in  a  device  of  this  kind  and 
would  like  to  submit,  at  one  of  the  meetings  of  our  Club,  a 
paper  on  this  subject,  together  with  models  showing  the  device  in 
question. 

PRESIDENT:  This  matter  will  be  taken  up  by  the  Secre- 
tary at  a  later  date. 

PRESIDENT:  If  there  is  no  further  business  at  this  time 
we  will  proceed  with  the  paper  of  the  evening  by  A.  R.  Roy,  Ph. 
D.,  of  the  Swedish  Iron  and  Steel  Corporation. 

SWEDISH  STEEL  (HISTORICAL) 


BV  A.  R.   ROY,   PH.  D. 


1  would  like  to  preface  the  reading  of  the  paper  tonight  by 
■saying  that  there  has  been  a  mistake  made  in  announcing  it  as 
"Swedish  Steel  \'ersus  Other  Makes."  The  paper  is  entitled  only 
""Swedish  Steels,"  and  it  deals  merely  with  the  history  of  that 
rsteel.  It  would  be  presumptions  to  come  down  to  Pittsburgh,  the 
•center  of  the  steel  industry,  to  speak  about  the  quality  of  one 
steel  in  competition  with  others.  There  are  men  among  vou  who 
have  lived  within  the  sound  of  the  hammer  and  spent  A'our  lives 
on  four  wheels  and  two  strips  of  steel.  Gentlemen,  allow  me, 
therefore,  to  disabuse  your  mind.  This  paper  will  deal  with 
nothing  but  the  history  of  Swedish  steel  and  its  recognized  merit. 

The  early  history  of  iron  began  at  such  a  distant  ])eriod  of 
time  that  it  is  impossible  to  say  anything  definite  about  it.  Con- 
jectures that  would  naturally  be  made  would  prove  very  interest- 
ing to  those  who  had  time  to  read  them,  but  the  executives  of 
great  railroad  systems  find  it  difficult  to  get  through  their  legiti- 
mate work  in  the  twenty-four  hours  that  is  allotted  to  a  day. 
We  know  that  iron  and  steel  were  used  bv  the  ancient  Egyptians, 
and  before  them  by  the  Aryans  of  India  and  the  sons  of  the  Ce- 
lestial Empire.  Before  that — who  knows  ?  Did  not  old  Mexico 
possess  a  civilization  that  was  a  marvel  to  the  Spaniards?     If  we 
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believe  the  evidence  of  recent  excavations,  the  civilization  of 
Mexico  is  older  than  any  known.  Did  they  not  know  the  use  of 
iron,  the  commonest  of  all  metals,  the  metal  that  is  present  in 
everything-  colored  red  by  nature  ?  It  would  seem  unreasonable 
to  deny  this  knowledge  to  any  cultured  people.  But  all  this  is 
only  theory,  imagination,  that  opens  unlimited  fields  to  roam  in. 
Space  in  imagination  is  an  optical  illusion.  Standing  on  the  bend 
of  the  Bramaputra  river  one  can  see  the  triang^ular  peak  of  Mt. 
Everest,  250  miles  away,  and  it  looks  but  a  stone's  throw  away. 
There  is  no  limit  to  the  horizon  in  imagination,  and  the  most  far- 
fetched theories  seem  plausible  and  close  to  the  truth. 

The  unwritten  history  of  past  ages  found  in  the  tombs  of 
the  great  dead,  in  temples  and  cities  buried  underground,  point  to 
the  use  of  iron  and  steel  thousands  of  years  ago.  A  few  years 
ago,  while  sinking  a  well  in  Central  Asia,  engineers  came  upon 
a  buried  city  some  forty  feet  below  the  surface.  That  city  rested 
in  a  cavity  and  men  of  the  twentieth  century  walked  on  the  old 
streets  unhindered,  entered  houses  whose  masters  had  been  re- 
duced beyond  the  state  of  calcined  bones  to  dust.  In  those  houses 
they  found  milled  coins  struck  in  dies :  they  found  articles  of  iron 
and  steel.  Who  were  the  people  that  lived  there?  When  did 
they  live?  They  have  passed  out  of  human  ken !  Even  then,  with 
these  people,  steel  and  iron  were  not  an  unknown  quantity.  Go 
where  you  will  ii  the  world  and  in  every  country,  you  will  find 
evidence  of  the  existence  of  iron  and  steel  in  the  unwritten  ages. 
Recently  a  steel  tool  was  found  in  a  chamber  of  the  Pyramids 
that  had  not  been  opened  for  over  4000  years.  Remember  the 
iron  pillar  in  Delhi,  India,  that  has  been  standing  from  times  im- 
memorial. Cuneiform  and  runic  characters  in  Persia  and  Japan, 
cut  on  granite,  point  to  the  use  of  steel  thousands  of  years  ago. 
Ah,  this  old,  old  world  of  ours  has  buried  many  a  secret  we  shall 
never  know.  Atlantis!  old  drowned  Atlantis!  Buried  cities! 
Forgotten  peoples !  Where  shall  we  look  for  the  origin  of  iron 
and  steel  ?  ■  ■ 

Examining  written  history  we  find  that  the  Greeks  knew  the 
use  of  steel,  to  quote  J.  S.  Jean,  a  historian  of  steel,  "In  the  time 
of  Alexander  the  Great  (B.  C.  355),  the  manufacture  of  steel  ap- 
pears to  have  reached  considerable  perfection,  and  to  have  been 
varied  to  suit  special  circumstances  and  uses."     Daimachus,  the 
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writer  of  this  epoch,  tells  us  that  "of  steel  there  is  the  Chalybdic, 
the  Synopic,  the  Lydian  and  the  Lacedaemonian  for  files,  drills, 
gravers  and  stone  chisels ;  the  Lydian  is  also  suited  for  files  and 
for  knives,  razors  and  rasps." 

But  this  statement  still  leaves  us  in  doubt  as  to  when  iron 
and  steel — recognized  as  something  different  from  the  former — 
was  first  used  in  Europe.  Special  steels  show  that  great  progress 
has  been  made  in  its  manufacture. 

As  a  rule  it  is  possible  to  arrive  at  the  origin  of  an  article 
by  tracing  back  the  derivation  of  its  appellation  to  its  primal 
source.  In  this  case,  taking  the  word  steel,  one  can  go  back  no 
further  than  the  Anglo  Saxon  styles.  Taking  the  word  in  Greek, 
the  equivalent  is  practically  "meteorite,"  hinting  at  the  first  pos- 
sible discovery.  Most  probably  the  harder  metal  was  first  found 
in  some  meteorite  that  fell  in  Greece.  Enough,  however,  about 
the  early  history  of  steel.  It  is  not  written.  Man  in  his  usual 
forgetfulness  of  the  best  and  most  prolific  of  Nature's  gifts,  has 
failed  once  more  to  record  the  origin  of  this  useful  metal. 

Most  probably  no  one  will  ever  be  able  to  trace  the  origin 
of  steel,  for  it  is  likely  that  steel  has  existed  under  the  name  of 
iron  long  before  it  began  to  be  dififerentiated  as  a  particular  metal. 
After  all,  steel  is  only  impure  iron  ;  that  is,  iron  alloyed  with  car- 
bon and  other  elements,  and  it  is  reasonable  to  believe  that  iron 
made  by  the  ancients  did  often  contain  the  impurities  that  make 
steel  today. 

In  more  recent  times  we  find  Europe  beehived  with  iron 
and  steel  industries.  All  through  Europe  blacksmiths  on  small 
scales  and  manufacturers  on  a  larger  scale,  were  making  steel. 
Spain  had  made  a  name  for  herself.  In  England  there  was  a 
great  demand  for  iron  and  steel,  and  for  two  or  three  centuries 
people  were  continually  experimenting  trying  to  get  a  steel  that 
would  answer  the  growing  requirements.  Those  who  have  read  Sir 
Walter  Scott's  "Kenilworth,"  will  remember  the  mysterious  figure 
of  the  blacksmith  working  on  the  hill  top  trying  to  make  a  new  kind 
of  steel.  There  were  many  such  characters  in  England  all  through 
the  middle  centuries.  But  it  was  not  until  the  use  of  Swedish 
iron  for  making  steel  that  we  find  any  kind  of  a  standard  steel, 
a  steel  that  would  not  cost  as  much  as  Wootz  steel,  that  was 
brought  all   the  way  from  India.     This  assertion  can  be  easily 
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proved  bv  any  one  who  would  devote  a  few  hours  to  the  read- 
ing- of  the  history  of  iron  an.d  steel.  After  the  perfection  of 
the  Huntsmen  and  Bessemer  processes,  it  became  imperative 
to  employ  Swedish  iron  in  the  manufacture  of  steels  of  high 
grade ;  in  fact,  it  displaced  even  the  Russian  irons  that  were 
brought  from  the  Ural. 

Bradley  Stoughton  says  it  is  these  Swedish  products  that 
supply  the  steel  industries  of  Sheffield  with  pure  material  for 
the  tool  steel  and  cutlery.  Another  author  says  that  Sheffield's 
celebrity  for  tool  steel  is  caused  and  is  dependent  on  the  use  of 
Swedish  iron.  These  opinions  are  not  confined  only  to  the  insular 
kingdom,  but  we  found  them  current  all  over  the  continent  of 
Europe  to  even  a  greater  extent.  For  instance,  while  Great  Brit- 
ain alone  bought  173,726  tons  in  1902,  Germany  invested  in  four 
times  that  amount,  later  figures  would  show  a  continual  increase. 
These  figures  are  stronger  proof  than  argument  that  Swedish 
iron  as  a  base  for  steel  cannot  be  excelled. 

Sweden  has  for  many  years  confined  herself  to  the  export 
of  iron.  She  has  not  taken  the  trouble  to  sell  her  steel  to  foreign 
countries,  not  because  her  steel  would  not  meet  the  competition 
in  a  foreign  field  for  quality,  but,  as  Professor  Akerman  says, 
"Sweden  found  it  would  pay  her  better  to  sell  iron,  which  was 
in  great  demand,  than  expend  her  capital  in  producing  steels 
whose  price  would  be  greater  than  steel  produced  in  other  coun- 
tries." These  conditions  existed  up  to  a  very  recent  date.  The 
government  of  the  country  deprecated  the  employment  of  foreign 
capital  in  her  iron  and  steel  industry,  but  now  an  enterprising' 
American  firm  has  been  able  to  convince  Swedish  manufacturers 
of  the  fact  that  they  could  exploit  their  steel  in  the  American 
market  to  decided  financial  advantage ;  and,  further,  this  firm  had 
enough  confidence  in  their  opinion  to  back  their  suggestion  with 
substantial  capital.  And  now  Sweden  is  sending-  her  steel  in 
enormous  quantities  to  the  American  market.  For  instance,  there 
are  4,000  tons  of  it  deposited  in  one  place  and  under  one  roof. 
Reasons  Why  Szvedish  Steel  is  Considered  to  be  so  Good, 

It  may  be  questioned,  why  should  Swedish  steel  be  equal  to 
any  other  good  steel  on  the  market? 

We  have  established  the  fact  that  there  is  no  better  base  than 
Swedish   iron    for   steel.     Now,   whv  is   Swedish   ore  the  best? 
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Nature  is  full  of  compensations.  There  is  no  one  country  more 
favored  than  another.  If  it  appears  so,  it  is  only  because  the 
inhabitants  of  one  land  have  made  more  use  of  their  natural 
resources  than  another.  Sweden  is  bleak  and  mountainous  ;  it  is 
dark  and  cold ;  icy  blasts  from  the  northern  pole  cannon  down 
the  valleys,  turning  rivers  into  skating  streaks  and  covering  the 
land  with  depths  of  snow.  The  freezing  ring  of  the  Artie  presses 
heavily  on  the  children  of  the  soil,  chilling  the  marrow  of  their 
bones.  But  Nature  made  the  people  hardy  and  gave  them  the 
most  suitable  wealth.  She  made  the  mountains  out  of  iron,  she 
covered  the  beds  of  their  lakes  with  purest  iron,  she  filled  their 
valleys  with  great  pine  woods  with  which  to  work  their  iron. 
Consul  McGregor  computes  there  are  billions  of  tons  of  iron 
ore  in  the  country  above  the  level  of  the  lake.  The  amount  be- 
low the  level  is  incalculably  immense.  England  has  coal,  the  best 
known  ;  Sweden  has  iron,  the  best  known  ;  Welsh  coal  is  con- 
sidered best  for  naval  purposes ;  Swedish  iron  ore,  without  a 
doubt,  is  the  best  base  for  steel.  Such  is  Nature's  gift  to 
Sweden,  and  the  whole  world  of  steel  knows  it. 

Sweden  has  made  use  of  Nature's  gift  in  the  best  way  pos- 
sible. In  smelting  the  iron  ore,  the  manufacturers  use  charcoal. 
In  making  steel  with  this  iron  base,  they  use  charcoal — the  purest 
of  all  metallurgical  fuels.  It  is  the  use  of  charcoal  that  places 
Swedish  steel  in  the  vanguard.  Swedish  manufacturers  cannot 
help  using  charcoal,  for  there  are  no  coal  fields  in  Sweden.  It 
will  be  interesting  to  know  that  the  government  will  not  allow 
a  mill  to  be  opened  until  it  is  asslired  that  the  niill  has  facilities 
in  the  neighborhood  to  get  the  charcoal  necessary.  This  is  a  most 
fortunate  thing  for  the  world  in  general,  although  it  may  not  be 
for  the  pockets  of  the  iron  and  steel  masters.  The  importance  of 
charcoal  fuel  is  not  fully  appreciated  by  the  ordinary  users  of 
steel,  yet  employment  of  charcoal  fuel  is  essential  for  the  purity 
of  the  finished  product.  It  completely  eliminates  the  infusion  of 
certain  elements  contained  in  coal  gas  into  the  steel,  deteriorating 
the  quality  of  the  product.  It  is  very  possible,  more  than  prob- 
able, unless  some  new  method  of  process  were  discovered,  that 
Swedish  steel  would  not  so  outclass  other  steels  if  coal  instead  of 
charcoal  was  used  as  a  fuel,  and  this  fact  is  worth  keeping  in 
mind  when  judging  the  qualities  of  various  steels. 
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In  the  eleventh  edition  of  the  Encyclopedia  Britannica,. 
Henry  Marion  Howe,  A.  AI.,  L.  L.  D.,  Professor  of  Metallurgy, 
Columbia  University,  says  : 

"Sweden  has  abundant  rich  and  very  pure  iron  ores,  but 
lack  of  coal  has  restricted  her  iron  manufacturers  chiefly  to  the 
verv  purest  and  best  class  of  iron  and  steel,  in  the  making  of 
which  her  thrifty  and  intellignt  people  have  developed  very  rare 
skill." 

The  manufacture  of  smaller  cjuantities  is  claimed  to  give  a 
greater  evenness  in  quality  and  homogenity,  for  the  simple  reason 
that  heat  can  be  distributed  evenly  through  a  smaller  amount  of 
matter  more  readily  than  through  a  greater  mass. 

Besides  this,  the  greatest  care  is  taken  in  the  manufacturing 
of  steel,  because  of  the  use  of  charcoal,  and  this  very  use  of 
charcoal  is  also  a  reason  for  the  very  small  converters  which  are 
used.  Charcoal  is  far  more  expensive  than  coal,  because  of  the 
labor  of  producing  it,  and  its  limitation  of  quantity  is  natural. 
Still  greater  care  is  taken  in  turning  out  the  finished  product  for 
the  market,  as  much  as  35%  of  the  ingot  being  removed  so  as  tO' 
insure  the  elimination  of  all  imperfections  and  irregularities. 
Thus  only  the  very  core  of  the  billet  is  placed  on  the  market ; 
the  quality  of  the  steel  is  assured,  also  the  reputation  of  the 
maker.  In  America,  living  at  the  rate  we  do,  we  are  often  un- 
able to  pav  the  attention  to  detail  which  marks  masterpiece  or 
endurance  in  time  and  fame.  For  instance,  in  Switzerland  they 
temper  fine  tools  only  at  night,  to  be  sure  of  the  passing  colors. 
Such  a  thing  would  be  almost  preposterous  in  America.  In  the 
same  way  the  thrifty  Swede  works  the  steel  in  his  own  careful, 
skilled  way,  with  due  regard  to  tradition  and  custom,  and  turns 
out  a  steel  equal  to  any  made  with  all  our  modern  improvements. 
Here  it  is  interesting  to  note  that  the  manufacture  of  steel  in 
Sweden  seems  to  run  in  families.  The  son  takes  up  the  work  of 
the  father  and  carries  it  on  to  the  best  of  his  ability,  and  so  on 
it  goes  from  century  to  century.  Thus  it  will  be  noticed  that  the 
manufacture  of  steel  is  almost  hereditary  and  so  also  the  knowl- 
edge that  goes  with  it.  The  experience  and  knowledge  of  cen- 
turies must  be  of  some  worth. 

A  further  reason  for  the  excellent  quality  of  Swedish  steel 
is  the  presence  of  the  vanadium  in  the  iron  ore.     This  statement 
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is  made  witb  caution  and  reservation.  The  claim  has  been  often 
made  that  there  is  vanadium  in  Swedish  steel,  but  analysis  shows 
no  trace  of  it.  There,  however,  is  not  much  doubt  of  the  pres- 
ence of  that  metal  in  the  native  ore.  Its  absence  in  the  anlysis 
of  steel  may  be  explained  by  the  following  quotation  from  O.  M. 
Becker:  "Some  of  the  vanadium  is  lost,  probably,  by  passing 
into  the  slag,  together  with  the  oxygen  which  it  removes." 

If  this  be  the  case,  the  extraordinary  purity  of  Swedish 
steel  can  be  easily  explained,  for  the  vanadium  is  not  lost  until 
it  has  imparted  to  the  steel  its  peculiar  beneficient  effects. 

It  will  be  interesting  to  learn  exactly  why  and  what  vanadium 
does  to  steel.  The  following  quotation  was  taken  froiu  Harper's 
Weekly,  September  2,  1907 :  "A  number  of  photographs  were 
taken,  which  showed  the  cross  section  of  a  bar  of  vanadium  steel 
enlarged  many  times,  and  it  was  seen  that  each  molecule  was  se- 
curely linked  to  the  next  by  an  arm  or  a  claw.  The  entire  struc- 
ture was.  so  to  speak,  knitted  together.  This  is  not  the  case  with 
even  the  best  grades  of  chrome  nickel  steel.  This  interlocking 
of  molecules,  he  believes,  is  what  gives  vanadium  steel  its  pecu- 
liar fatigue-resisting  qualities.  This,  although  an  unusual  theory, 
sounds  plausible.  Certain  it  is  that  vanadium  steel  is  exceedingly 
strong.  If.  then,  some  of  the  Swedish  ores  contain  a  certain 
amount  of  vanadium,  it  is  quite  likely  that  their  toughness  and 
strength  can  be  largely  accounted  for  by  its  presence." 

We  may  then  sum  up  the  reasons  of  the  fine  quality  of 
Swedish  steel  thus : 

First — Because  Nature  gave  Sweden  the  best  iron  ore  in 
the  world. 

Second — Sweden,  having  no  coal  beds,  is  compelled  to  use 
charcoal,  the  purest  fuel  in  metallurgical  manufacture. 

Third — Sweden  manufactures  in  small  quantities. 

Fourth — Sweden  uses  the  greatest  care  in  manufacturing, 
because  of  its  expensive  fuel. 

Fifth — The  presence  of  vanadium  in  the  iron  ore. 

Sixth — Because  Sweden  takes  the  greatest  care  in  allowing 
none  but  the  most  perfect  of  her  products  to  be  placed  on  the 
market. 

Although  Sweden  undoubtedly  makes  a  steel  equal  to  the 
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Taest  in  the  world,  much  of  it  is  not  exported  out  of  the  country, 
l)ecause : 

First — Swedish  iron  is  so  much  in  demand  that  it  pays  bet- 
ter to  sell  the  iron  than  to  enter  largely  into  exporting  steel. 

Second — The  necessary  foreign  capital  for  engaging  in  an 
international  steel  competition  was  lacking  because  the  govern- 
ment of  the  country  disfavored  the  use  of  foreign  capital  up  to  a 
very  recent  time. 

Now,  however,  Sweden  is  expanding  her  field  of  action  for 
steel.  Enterprising  Americans  have  convinced  them  of  the  vast- 
ness  of  the  American  field  and  the  interest  of  catering  to  it.  They 
have  invested  money  to  stock  large  quantities  of  Swedish  Steel 
and  exploit  them  on  the  American  market,  and  everywhere  their 
•efforts  are  meeting  with  an  unqualified  success. 

That  last  sentence  brings  this  paper  to  an  end,  and  I  hope 
that  it  has  served  the  purpose  for  which  it  was  written.  It  was 
desired  merely  to  recall  to  your  mind  the  excellence  of  Swedish 
"iron  and  steel — a  fact  which  you  all  recognize  and  know.  Fur- 
ther, to  tell  you  the  history  of  the  Swedish  products.  These 
things  are  interesting  to  you,  but  we  fully  understand  that  you 
"have  not  the  time  to  read  all  about  it. 

Gentlemen,  I  thank  you  for  your  attention. 

PRESIDENT :  Is  there  any  one  who  would  like  to  open 
any  discussion  on  this  subject  or  ask  Mr.  Roy  any  questions? 
Dr.  Unger,  we  v/ould  like  to  hear  from  you  on  this  subject. 

MR.  J.  S.  UNGER :  Mr.  President,  I  have  been  very  much 
interested  in  listening  to  the  paper  of  Mr.  Roy,  and  while  he  was 
-giving  us  the  historical  description  of  the  manufacture  of  iron 
and  steel,  it  occurred  to  me  that  he  omitted  to  put  into  that  his- 
tory the  earliest  record  we  have  of  iron,  which  we  find  in  the 
fourth  chapter,  twenty-second  verse,  of  Genesis. 

It  is  true  that  Nature  has  given  Sweden  a  very  pure  ore. 
The  reduction  of  any  pure  ore  by  means  of  pure  fuel,  such  as 
charcoal,  must  certainly  result  in  a  very  fine  product. 

I  suppose  many  of  voit  have  read  the  early  history  of  the 
-manufacture  of  iron  in  this  state.  At  that  time  they  used  char- 
•coal  as  a  fuel.  Our  local  ores  are  not  of  as  high  a  degree  of  pur- 
ity as  the  Swedish  ores,  but  the  product  was  quite  satisfactory. 
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Later  developments  have  shown  the  manufacturers  the  way  to 
use  coal,  or  coke — a  product  of  coal — as  fuel.  Coke,  as  we  all 
know,  is  a  more  impure  fuel  than  charcoal  and  could  not  produce 
the  same  quality  of  product.  Our  ores  from  the  Northwest,  how- 
ever, are  purer  and  the  iron  now  produced  is  superior  to  that 
manufactured  many  years  ago.  By  our  present  processes  of 
manufacture  we  are  producing  a  very  pure  steel.  The  Basic 
Bessemer  process  is  a  highly  purifying  one,  but  not  used  in  this 
coimtry.  The  basic  open  hearth  process  is  in  the  same  class.  A 
recent  process  that  has  been  introduced  into  the  country  has  been 
the  electric  manufacture  of  steel.  This  admits  of  a  high  degree 
of  purification. 

It  seems  to  me  that  35%  discard  should  result  in  a  very 
fine  jjroduct.  This  appears  to  be  an  excessive  discard  for  a  ma- 
terial of  as  high  a  degree  of  purity  as  is  claimed  for  Swedish  iron 
and  steel. 

I  must  take  issue  with  the  author  of  the  paper  on  the  im- 
portance he  gives  to  the  presence  of  vanadiiun  in  the  Swedish  ore. 
It  is  true  that  it  does  exist,  yet  by  the  ordinary  method  of  extract- 
ing iron  from  the  ore,  it  is  hardly  probable  that  any  A  anadium 
is  reduced  in  the  Swedish  ores.  Since  the  analyses  fail  to  show 
its  presence  in  the  finished  product,  I  do  not  think  it  has  been  of 
much  benefit. 

PRESIDEXT:  May  we  hear  from  ^Ir.  Barker,  of  The 
Firth-Sterling  Steel  Company? 

MR.  A.  E.  BARKER:  I  think  Mr.  Roy  has  covered  the 
field  very  well. 

PRESIDEXT :  Are  there  any  others  that  would  like  to 
speak  on  the  subject? 

MR.  D.  J.  REDDIXG:  Mr.  President,  I  would  like  to  have 
Mr.  Roy  tell  us  why  the  Swedish  manufacturers  consider  it  neces- 
sary to  discard  so  large  a  quantity  of  their  billets  as  359^. 

I  gather  from  his  remarks  tliat  the  Swedish  government  ex- 
ercises more  or  less  control  over  the  manufacture  of  steel,  inas- 
much as  they  will  not  permit  the  establishment  of  plants  except 
at  certain  places.  Is  there  really  such  a  thing  as  government  su- 
pervision over  the  manufacture  of  steel,  and  if  in  the  event  of  the 
large  increase  in  output,  due  to  the  latter-day  methods,  which  we 
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arc  assured  are  now  being-  introduced,  is  there  any  assurance  that 
this  practice  will  be  continued,  or  will  the  manufacturers  do  like 
some  others,  and  only  make  the  steel  good  enough  so  that  it  will 
get  by  the  inspector? 

PRESIDENT :  Mr.  Roy,  can  you  answer  the  questions 
asked  by  ^^Ir.  Redding? 

]\Ir.  George  P.  Toby,  President  of  the  Swedish  Iron  and  Steel 
Corporation,  answered  for  Mr.  Roy. 

]\IR.  TOBY:  Regarding  steel,  Swedish  steel,  I  can  only 
speak  from  knowledge  which  I  have  gained  by  my  visits  to 
Sweden  during  the  last  year  and  my  study  of  the  conditions 
there. 

That  35%  is  taken  from  the  product  is  a  fact,  not  in  all 
cases,  but  in  quite  a  number  of  instances  to  which  we  can  refer. 
Of  course,  it  does  not  apply  to  all  cases,  it  is  true.  However,  this 
is  the  practice  of  certain  mills  who  aim  at  producing  the  best. 

Xow,  the  government's  provision  that  you  speak  of  would 
probabl}'  take  us  back  to  early  history,  about  1450. 

The  timber  interests  of  Sweden  are  larger  than  the  steel 
interests  and  in  the  early  days  some  of  the  estates  that  are  still 
in  existence  ranged  from  five  to  twenty-five  miles  long  and  from 
a  mile  to  three  miles  wide.  These  were  formerly  in  the  hands 
of  the  aristocracy  of  Sweden  and  its  interests  were  the  main  in- 
terests of  the  country. 

The  iron  industry  was  a  secondary  consideration  at  that 
time.  Probably,  therefore,  the  government  would  not  allow  a 
mill  to  be  opened  unless  it  was  assured  that  there  was  enough  tim- 
ber in  its  environment  to  be  able  to  supply  the  fuel  for  the  mill. 
In  this  way  both  the  interests  were  taken  care  of.  and  perhaps 
because  of  the  aristocracy  being  so  closely  connected  with  these 
two  interests,  the  government  of  the  country  deprecated  the  em- 
ployment of  foreign  capital. 

I  was  in  a  number  of  mills,  one  of  them  the  Osterby  mill, 
which  was  opened  in  1550,  atid  there  I  saw  mines  belonging  to 
it.  about  1200  feet  in  depth.  Besides  this  mill,  I  visited  other 
mills,  one  of  which  was  opened  in  1650.  These  mills  today  still 
produce  iron  of  the  same  quality.  This  is  due  to  the  fact  that 
the  same  quality  of  ore  and  practically  the  same  methods  of  man- 


i6  Proceedings  Railway  Club  of  Pittsburgh. 

ufacture  are  used  today  as  when  they  began.  The  Osterby  plant 
is  operated  by  Walloons,  who  are  a  people  peculiar  to  themselves- 
and  different  even  from  the  Swedes.  They  have  passed  their  art 
of  iron  and  steel  making  down  from  one  generation  to  another.. 
These  Walloons  are  seldom  known  to  engage  in  any  other  indus- 
try save  that  of  iron  and  steel  making.  It  seems  to  be  almost  a. 
matter  of  caste  with  them. 

Now,  I  am  going  to  show  how  different  the  conditions  are  in- 
Sweden  from  what  they  are  in  this  country.  About  two  years 
ago  there  was  a  strike  in  Sweden  among  the  iron  and  steel  work- 
ers. The  strike  was  prolonged  over  a  period  of  five  months.  It 
was  decidedly  socialistic.  The  idea  was  that  they  were  going  ta- 
control  the  Government,  and  in  several  instances  the  manufac- 
turers went  so  far  as  to  tell  the  strikers  that  their  demands  would 
be  acceded  to — as  soon  as  they  got  control  of  the  Government.  I 
believe  in  one  place  there  were  1,350  men  employed;  at  the  end 
of  the  strike  all  but  25  of  this  number  were  taken  back  into  em- 
ployment. I  mention  these  figures  to  show  how  closely  allied 
are  the  interests  of  the  manufacturer  and  the  workman.  It  would 
appear  that  neither  could  do  without  the  other.  The  strength  of 
the  manufacturers'  position  is  shown  by  the  fact  that  the  very 
home  of  the  workmen  are  given  to  them,  schools  and  churches 
are  built  for  them,  and  everything  put  in  their  way.  Thus  the 
manufacturer  has  complete  control  over  the  life  and  welfare  of 
his  workmen ;  yet  they  took  back  all  but  25  men.  It  is  evident 
that  the  manufacturer  wanted  these  workmen,  because  these  work-. 
men  are  undoubtedly  the  best  iron  and  steel  workmen  in  the- 
world.  It  may  be  called  a  hereditary  gift.  On  the  other  hand, 
the  weakness  or  dependence  of  the  workman  is  shown  by  the 
fact  that,  although  the  strike  lasted  five  months  and  they  were 
almost  in  a  starving  condition,  yet  all  but  25  of  the  1,350  men 
refused  to  enter  into  another  line  of  industry — a  very  forcible- 
evidence  that  these  men,  so  perfect  in  iron  and  steel  making, 
knew  no  other  trade  to  which  they  could  turn  their  hands  in  a 
case  of  emergency.  These  are  conditions  which  aid  and  insure 
the  quality  of  iron  and  steel  produced  in  Sweden  and  they  are 
somewhat  different  from  the  conditions  that  exist  here. 

There  is  another  condition,  a  very  important  one,  which- 
marks  the  difference  between  the  two  countries,  and  this  is  the 
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quality  of  the  native  ore  and  the  timber  found  in  Sweden.  These 
the  Lord  gave  them — and  it  is  a  condition.  And  the  high  quality 
of  the  iron  we  speak  of  is  simply  Nature's  condition,  and  I  be- 
lieve the  quality,  that  high  quality,  will  always  be  sustained  be- 
cause they  cannot  get  away  from  it. 

If  the  American  steel  maker  went  to  Sweden  he  probably 
could  materially  improve  what  they  have.  If  he  could  bring  the 
product  here  and  turn  it  out  in  American  mills  to  a  commercial 
advantage,  there  would  be  no  telling  what  could  be  done.  How- 
ever, I  believe  the  quality  of  Swedish  steel  will  always  be  as  it  is 
now,  because  they  cannot  change  it  on  account  of  the  small  quan- 
tities in  which  they  produce  it  and  the  quality  of  the  ore  and  the 
charcoal  fuel  that  they  are  compelled  to  use;  and  since  Swedish 
steel  began  to  be  properly  exploited  in  this  country  from  a  small 
beginning,  it  has  grown  to  be  a  factor  in  the  American  steel  mar- 
ket, a  factor  that  compels  attention. 

Now,  gentlemen,  I  have  here  a  few  photographs  from  Swe- 
den showing  some  furnaces,  some  ancient  methods  of  manufac- 
ture, and  a  very  antiquated-looking  hammer.  I  do  not  believe 
you  will  find  in  all  America  such  pictures,  and  I  have  no  doubt 
that  they  will  be  of  absorbing  interest  to  you.  I  will  just  hand 
them  around. 

PRESIDENT:  Are  there  any  others  that  would  like  to 
speak  on  the  subject  or  ask  any  questions? 

MR.  REDDING:  Mr.  President,  as  there  seems  to  be  no 
desire  for  further  discussion,  I  would  like  to  say  that  we  feel  we 
have  all  been  benefited  greatly  by  listening  to  the  reading  of  this 
paper.  I  think  that  perhaps  everyone  who  has  anything  to  do 
with  the  steel  business,  or  the  use  of  steel,  has  known  in  a  general 
way  that  Swedish  iron  is  particularly  good  iron,  and  the  speaker 
has  illuminated  the  situation  with  his  explanation  as  to  the  natural 
purity  of  the  iron  and  the  methods  of  manufacturing,  and  I  would 
ofifer  a  motion  that  we  extend  to  Mr.  Roy  a  vote  of  thanks  for  his 
very  able  paper. 

Motion  seconded  and  unanimously  carried. 

MR.  ROY :     Gentlemen,  I  thank  you. 

ON  MOTION,  Adjourned. 
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M  d  km  (aslin^s  o(  [mj  Description. 

fo;ine  km  d  ii\  Journd  km^s  a  ]0\i 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metais.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  JANNEY  ''X"  COUPLER 

The  latest  development  of  the 

M.  C.  B.  Coupler 

Has 

"Lock- 
to- 
the- 
Lock", 

"Lock  Set"  and  "Knucklc-Opencr" 
JANNEY    SIMPLICITY. 

MANUFACTURED  ONLY  BY 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH,  PA. 


A   candle  power 
Pintsch  Mantle  Light 

The  safety  Car  Heating  and  Lighting  Co. 


This  Space  For  Sale 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Tired  Wheels. 

GENERAL  OFFICE.  71  BROADWAY.  NEW  YORK. 

BRANCH  OFFICESr-CmCAGO,  ST.    LOUIS,    ST.    PAUL,    WASHINGTON,  D.  C. 


HAVE  YOU  READ  OUR  PAMPHLET: 

"Perfect  Performance  of 
Waycott  Special  Beams" 

( 1  he  Brake  Beam  used  in  Lake  Shore  Emergency  Tests  at  Toledo) 

The    Damascus'  Brake   Beam    Company 
Cleveland,  U.  S.  A. 


Peerless  Rubber  manufacturing  Co. 


Manufacturers 
of 


Fine  Mechanical  Rubber  G<jods  for  Railroad  Equipment  '®J 


16  Warren    St. 
ew  York. 


This  Space  For  Sale 


STANDARD  STEEL  CAR  COMPANV 


f  General  Offices:  Frick  Bld^.,  PITTSBURGH,  PA.  f  BUTLER,  PA. 

OFFICES  \  NEW  YORK:     170  Broadway  WORKS     NEW  CASTLE.  PA 

i  CHICAGO:     Fisher  Building  (  HAMMOND,  IND 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,   BOLSTERS.  BRAKE  BEAMS.  ETC. 

Capacity  50,000  Cars  per  Annum     il^^ll 


THE 
BUTLER 

FRICTION 
GEAR. 

Piper  Patents 

250,000 

POUNDS 

CAPACITY 

Has  all  the 
Points  of  a 
Perfect  Gear 


DRAWBAR  ATTACHMENTS 


RELIABLE 

TANDEM 
SPRING    GEARS. 

64x8,  or  8x8  Springs 

Perfect  Spring  Protection. 

No  Strain  on  Yoke  Rivet* 

Except  in  Pulling. 


THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send    ro  ^    Catalog. 


CLEVELAND.    OHIO 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  259  COMPANIES 

SESSIONS— STANDARD   FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  149  COMPANIES 

-BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:   People's  Gas  Building  NEW  YORK:  2  Rector  St. 


This  Space  Por  Sale 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

\/anadium  Steel  Castings  a  Specialty 


WARD  EQUIPMENT  CO. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

139  Cedar  Street    -    -    New  York 


ri' 


^ 

c 

<0     y 

a  i 

B   i 

Q 

c 

2  rt  ^ 

r    ^   « 

:  ^  "5 

M        O       0 

Oh 

0   X   ^ 

9    -^ 

M         ^ 

£     :)    d 

P         - 

«  ^ 

F^    oa 

^     ^    .Si 

4)  i  z 

s  *  s 

4)  2  ^ 

-   ^  4 

•«-»  «  ^ 

9      0      oo 
'#)       3 

(OS, 

i   X  1 

C     c;    5 

'O  2  e 

0 

4^     S 

>- 

(fi     i 

0) 

z 

Cfi      t 

4> 

U 

PU 

gf  PiUtbuig|» 


SUYDAM'S  Protective  PAINTS 

for  frei?lit  im  ^^  Jtrodoral  M  M 


-MANUFACTURED   BY"- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS,  61ST     AND   BUTLBR  STS  ,   • 

BELL  'PHONE.    34.3    FISK.  PITTSBURGH,     PA  . 


Pittsburgh  Equipment  Co. 
1208  House  Building,  Pitts- 
burgh. Manufacturers  in 
Pittsburgh  of  Cast  Steel 
Truck  Bolsters,  Body  Bol- 
sters, Truck  Side  Frames 
and  Cast  Steel  Draft  Sills 
and  End  Sills. 


LINO  CEMENT  METAL  PAINTS 

A  pure  Portland  cement  ground  in  oil. 

Let  us  show  you  proofs  that  it  is  unaffected  by  strong  acid. 

brine,  heat,  salt  air,  moisture,  etc. 

THE  LINO  PAINT  COMPANY 

COLLINWOOD.  OHIO. 


BRADY  BRASS  CO. 

CYPRUS  BRONZE   FOR   LOCOMOTIVE  and   CAR   BEARING   USE 
ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

General  Office  and   Works,    200-214  Tenth  Street,  jersey  City,  N.  J. 
DANIEL  M.  BRADY,  President ^ 


GUILFORD  S.  WOOD 

Railway  Necessities 

GREAT  NORTHERN  BUILDING 


CHICAGO 


MECHANICAL  RUBBER  GOODS 
ROME  COPPER  FERRULES 
P.  &  W.  PREhERVATIVE 
ROLLED  STEEL  HE  PLATES 
CAR  VESTIBULE  DIAPHRAGMS 
INLAID  LINOLEUM,    COCOA  MATTING,  CARPETS 
CAR  TRIVIMINGS,    PLUVIUSIN   ROPE 
WOOD'S  NIPPLE  END  AIR  BRAKE     „„„,^„^„„ 
HOSE  PROTECTOR 


^('•^^ 
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"a 


'   $Pi>PerYear     'VR^    20^  PerCopy^ 
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PANAMA  CANAL 
By  Mr.  S,  A.  Taylor  of  Pittsburgh,  Pa. 


WESTERN  RAILWAY  EQUIP.  CO., 

ST.   LOUIS,  MO 
Western   Brake  Jaws  Linstrom  Syphon 

Angle  Cock  Holders  Sill   Pockets 

jEcme  Pipe  Clamps  Hoerr  Car  Doors 

Automatic  Brake  Slack  Adjusters 


TURNBUCKLES 


Car 


Forgings 


CLEVELAND  CITY  FORGE  AUG  IRON  CO.,  CLEVELAND,  OHIO 


Tftv:«  A  W\'%r  I  We  are  ready  and  willing  to  help  you  change  your  equip- 
1%  I*.  Xl  1 1  I  '  ment  to  meet  1  he  standards  required  by  the  INTERSTATE 
m.\.M^r^^^  M.    •        COAIMERCE  COMMISSION. 

Our  facilities  for  manufacturing  FORGINGS  «re  unexcelled. 

STEEL  CAR  FORGE  COMPANY 

"FORGING  SPECIALISTS" 

NEW  YORK  PITTSBURGH  CHICAGO 


This  Space  For  Sale. 
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ESTABLISHED     1884 


SIPE'S  JAPAN  OIL 

"STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  USE  BY  ALL  THK  LEADING  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY- 


CHICAGO,  ILL.  JAMES  B.  SIPE  Sl  CO,  Allegheny,  pa. 


This  Space  Eor  Sale 


*No.  2. 

What    the    Actual    User 

Says  About  the  Steel 

Boiler  Tube 

C  The    Fifth    Annual    Convention    MASTER    BOILER    MAKERS' 

ASSOCIATION   was   held  at  the   Rome   Hotel,   Omaha,   Nebr.,   May 

23,  24,  25,  26,  1911. 

C   The    Committee    previously    appointed   reported    on    the   subject   of 

"Steel  vs.  Iron  F^ue.    What  Advantage  and  What  Success  in  Welding 

Them  and  the  Effect  of  Tube  and  Maintenance." 

(I   Considerable   interesting   discussion   ensued. 

C   For    e.Kample:   The   Foreman   Boiler   Maker  of  one   of  the  largest 

Eastern  Railroads  spoke  as  follows:     (THE  BOILER  MAKER,  June, 

1911,  page  167). 

(Mr.  )    "I    hear   people    speak    of   steel    flue    with 

regard  to  welding,  that  they  couldn't  weld  them,  that 
they  spread,  and  all  that  sort  of  thing.  We  have  used 
not  only  the  Spellerized  (Lap-Weld),  but  the  Shelby 
(Seamless),  and  we  have  had  no  trouble  in  welding  them 
at  all." 

C  For  j'ears  wo  manufactured  the  charcoal  iron  tube.  Becoming 
convinced,  however,  by  our  own  experience  and  the  reported  experi- 
ence of  many  users  that  the  steel  tube  was  exactly  what  the  name 
implies— THE  MODERN  BOILER  TUBE— we  abandoned  the  man- 
ufacture of  the  iron  boiler  tube  and  are  devoting  our  entire  attention 
to  the  steel  tube. 
C   The  Steel  Boiler  Tube  represents  a  triple  economy  as  follows: 

(1)  Saving  in  first  cost. 

(2)  Saving  in  maintenance  expense. 

(3)  Greater  mileage — less  cost  per  mile. 

C  We  manufacture  two  types  of  Steel  Boiler  Tubes: 

(a)  Spellerized  Lap-Welded  Tubes. 

(b)  Shelby   Seamless   Tubes. 

Each  type  has  peculiar  advantages  under  specific  conditions. 
C   Your  requirements  may  be  peculiar,  by  reason  of  bad  water  or  ex- 
ceptional   conditions.      We    have    helped    to    solve    many    boiler    tube 
problems  of  this  kind,  and  will  be  glad  to  give  you  the  benefit  of  our 
experience. 

CE   Others   have   matcriallv   reduced    their  boiler  tube   expense   by   the 
useofTHEMODERNBOILERTUBE. 
C  WHY  NOT  YOU  ? 

NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES,  FRICK  BLDG..  PITTSBURGH,  PA. 

DISTRICT  ATLANTA  DENVER  NEW  YORK  PITTSBURGH  SALT  LAKE  CITY 

SALES  OFFICES:  CHICAGO  NEW  ORLEANS  PHILADELPHIA  ST.  LOUIS 

PACIFIC  COAST  REPRESENTATIVES—     I      SAN  FRANCISCO  SEATTLE 

U.  S.    STEEL    PRODUCTS    CO.        j      PORTLAND  LOS   ANGELES 

EXPORT  REPRESENTATIVES— U.  S.  STEEL  PRODUCTS  CO.,  NEW  YORK  CITY. 

''  '*This  is  the  second  of  a  series  of  announcements  containing  an  opinion  of  an 
actual  user  of  the  Steel  Boiler  Tube. 
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Gould  Coxjpler  Co. 


OFFICES 

3<H-3tr  Fifth  Ave.,  New  York 

The  Rookery, 

Chicago 
Depew,  N.  Y. 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleatle  Ircn, 

Depew,  N.  Y. 
Cast  Cteel,  Depew,  N.  Y. 


The  Hartman  Bsll-bearing   Center  Plate  and  Side  Bearings. 


CLOSE  QUARTER  PISTON    AIR    DRILLS 

CAN  BE  OPERATED  IN  EXTREMELY 
CLOSE  QUARTERS. 
If  you  want  a  drill  for  corner  work  why 
not  have  one  that  can  be  used  anywhere? 
The  Thor  can  be  used  in  places  that  cannot 
be  reached  with  other  close  quarter  drills.  It 
is  the  most  co.-npact,  powerful  and  durable. 
Don't  fail  to  test  the  Thor  before  placing  your 
order. 


No.  9  Drill  in  Operation. 


SENT    ON    TRIAL: 


INDEPENDENT  PNEUMATIC  TOOL  CO., 

PITTSBURGH  SAN    FRANCISCO 


CHICAGO 


NEW   YORK        ATLANTA 


la 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


R&.ilw&y  and  Md..chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 

NATIONAL  v./^^^..  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  WORKS: 

ROCHESTER,    N.   Y.         PITTSBURGH,    P*  - 
PITTSBURGH,   PA.  SAYRE,   PA.  CLEVELAND,  O. 

P.   O.  BOX    1230,  NEW  YORK   CITY,   N.   Y. 

Httentlon,  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange  .a.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  ^0//  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  WAK  maintenance,  brake  heads  and 
freight  equipment.  •^*        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  III. 

\A/RIXE     F'OR     SM/YIPLE     OF 

Stabrite  Front  End  Paint 

/VIPLDE     BY 

Chas.  R.  Long,  Jr.  Company 


INCORPORATED 
MANUFACTURERS   OF 


RAILWAY.  STATION   AND  f^f T¥C\7ff   I   I!-      ITV 

BRIDGE  PAINTS  L/V^UlO  V  llvL/E^,    I\  I  . 


IV 

j  Nathan  Manufocturing  Co. 

<  85  -  93  Liberty  Street,  New  York. 

<  1612  Old  Colony  Building,  Chicago. 

\  Monitor,  Simplex  and  Nathan  Injectors 
\  for  Locomotives 

X  AND 

Sight-Feed  Lubricators. 

\  All  Specially  arranged  for  High>Pressure  Engines. 

\  STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 

i  on  Cups,  Etc. 

'•  SOLE  AGENCY     FOR  THE 

>  Coale    Muffler    d    Safety    Valve    Co.,   Inc. 


I^<. !•.,". IS.M. I',  ^1.1 


PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

TSENERAL  offices:   HENRY  W     OLiVFR    BLDG  .  PITTSBURGH.    PA. 


LOCOMOTIVE  BLOW-OFF 


DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board  while  running. 


HOMESTEAD 
,^^.,  OFF 


A  catalog  or  call  by  Representative 
for   the  asking.     &     0     0     »     0 


Homesteaft  Valve  Mf|.  Co., 

Works:  Homestead,     Pltt$birgli,  Pt. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomolive  Specialties 

Make  a  Perfect  Eauipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Ctosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whjslles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

with  Sargent's  Electrical  Attachment  for  tak- 
ing any  number  of  diagrams  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTO>J,  MASS. 

Stores  :      Boston,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  and  Prices, 
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BALLS 

VARNISH  REMOVER 


OXOLIN 


REGISTFREO 
THE   I  OEAL  PAINT  OIL 


NORWAY 
TURPENTINE 


^ 


Ball  Chemical  Co. 


^^ 


CHICAGO  Office, 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH,  PA 


^ 


A   NEW    CLOSE    QUARTER   DRILL 


NO.  8 

Weight,  35  Lbs. 

Socket,  No.  3  Morse 

Speed,  220  R.  P.  M. 


NO.  9 

Weight,  38  Lbs. 

Socket,  No.  4  Morse 

Speed.  170R-  »».  M. 


COMPACr  IN  DESIGN-VERY  POWERFUL 
CAPABLE  OF  DRILLING  AND  REAMING 
TO  THE  FULL  CAPACITY  OF  THEIR  RE- 
SPECTIVE SOCKETS.  HAVE  NO  VIBRA- 
TION-ARE EASILY  HANDLED. 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


GENERAL    OFFICES 
CHICAGO 


BRANCa    OFFICES    IN 
EVERY    EUSINEiiS    CENTER 


EASTERN    OFFICE 

NEW  YORK 


GOLD  6flR  HEATING  &  LIGHTING  GO. 


MANUFACTURERS   OF 

ELECTRIC,  STEAM 
AND    HOT  WATER 


HeatiDi  Apparatus  for  Railway  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  w^eather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt.  Pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL       cno    /      ''AST    PASSENGER    CAR    SERVICE, 
BEARINGS     •■""     I      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


The  expense  and  annoyance  of  painting  will  not  recur 
every  year  or  two  if  you  use 

Dixon's  Silica-Graphite  Paint 

the  "Proven  Shield  for  Steel  Work."    Durability  records  in  all 
climates;  write  for  a  few. 


JOSEPH  DIXON  CRUCIBLE  CO.,    JERSEY  CITY,  N.  J. 


MALLEABLE  IRON 

MMD    STEEL    CrtSTIlNGS 

The  National  Malleable  Castings  Co 

Manufacturers  of  Sharon,  Tower,  Climax  and  Latrobe  Couplers. 
CLEVELAND,  CHICAGO,  SHARON,  TOLEDO,  INDIANAPOLIS,  MELROSE  PARK,  ILL 


The  Westinghouse  Improved 
Triple-Valve  Test  Rack 

Suitable  for  testing  all  plain  and  quick-action  triple 
valves,  after  cleaning  or  repairing,  whether  old 
style  or  new-standard  types,  and  is  so  arranged 
that  cocks  and  hose  may  alsd  be  tested  without  any 
additional  devices. 

The  Westinghouse  Air  Brake  Co. 

Wilmerding,  Pa. 

The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


CHESAPEAKE  &  OHIO   MOUNTAIN  TYPE  PASSENGER  LOCOMOTIVE 


This  new  locomotive  hauls  trains  of  ten  and  twelve  cars  over 
the  Virginia  mountains  at  higher  speeds  than  an  ordinary  loco- 
motive can  make  with  six  cars.  It  does  the  work  of  two  average 
heav3'  passenger  locomotives,  and  does  away  with  double  head- 
ing. Its  cylinders,  29x28  inches,  are  the  largest  ever  applied  to 
a  single  expansion  locomotive.  It  is  not  onl}^  large  and  power- 
ful, but  efficient.  It  combines  only  features  which  have  been 
fully  proven  in  service,  skillfull}'  combined  to  meet  the  specific 
problem  presented  in  this  case. 

To  secure  the  necessary  capacitj'  and  power  within  the  permis- 
sible limits  of  clearance,  it  was  absolutelj-  necessary  to  use  fuel- 
saving  devices. 
If  A'ou  have  a  similar  problem  let  us  work  it  out  with  you, 

AMERICAM  LOCOMOTIVE  COMPANY 

30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.   MILLER.   President. 
MANUFACTURERS  OF 

"CORRnGATED  ASBESTOS  ROOFIE  kM  SBEATHIE" 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping, 

ASBESTOS  RAILWAY  SLPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coverings.     Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing   (Patented) 

85%  Magnesia  Boiler  Lagging, 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 


STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  High-rower  Sieel  Tools. 

NILES-BEMENT  POND  CO. 

Trinity   Building                                                                                Pittsburgh  Officc 
111    Broadway.   New  York  Frick  Buildino 

M.  M.  Cochran,  President.  John  H.  Wurtz,  Secretary  and  Treasurer 

W.  Harry  Brown,  Vice  President. 

WASHINGTON  COAL  &  COKE  CC 

General  Off'se '.     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.       Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.        -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 


Shipments  via  B.  &,  O.  Railroad  and  P.  A.  L.  E. 
Railroad  and  Connections. 

Sales  Office:  PITTSBURGH,  PA. 

N.P.  HYNDMAN,  Sales  Agent.  H.R.  HYNDMAN.  Ass't  Sales  Agt 


PNEUMATIC  TOOLS 


BUILT  TO 
WEAR: 

NOT  TO 
SELL." 


We  could  probably  build  a  "cheaper"  tool 
than  any  one  in  the  business — but  that  is 
not  the  policy  that  has  built  up  our  repu- 
tation. 

Ingersoll-Rand  Pneumatic  Tools  are  built  for 
the  satisfaction  of  the  user — not  merely 
for  our  own  profit. 

WE  BELIEVE  THAT  THERE  IS  AC- 
TUALLY MORE  SERVICE  IN  OUR 
PNEUMATIC  TOOLS  THAN  IN  ANY 
OTHERS. 

And  probably  this  means  more  in  pneumatic 
tools  than  in  any  other  class  of  machine. 

Air  Compressors  Air  Hoists 

INGERSOLL-RAND  CO. 

NEW  YORK 

Pittsburgh  Office,  Farmers  Bank  Building 


THE 

GRAY-THURBER 
AUTOMATIC  TRAIN  CONTROL 

AND 

SIGNAL   COMPANY   OF    AMERICA 

Is  a  system  of  Automatic  Train  Control  and  Cab  Signal  which  is  de- 
signed to  convey  into  the  cab  of  a  Steam  Railroad  Locomotive  or  an 
Electric  Traction  Car,  the  same  character  of  signals  now  indicated 
ON  THE  SIDE  OF  THE  TRACK  by  the  Automatic  Block  Signal 
System  in  use  on  Steam  Railroads — and  together  with  the  transmis- 
sion of  said  signals  into  the  cab  of  the  engineer  or  motorman,  the 
Gray-Thurber  System  of  Automatic  Train  Control  will,  after  suf- 
ficient opportunity  has  been  given  to  the  engineer  or  motorman  to 
obey  said  signals  himself,  absolutely  automatically  shut  off  the  steam 
or  electric  power  and  apply  the  brakes,  should  the  engineer  or  motor- 
man  fail  to  do  so. 

A  Booklet  containing  full  information  and  detail  description  cov- 
ering the  operation  of  this  system  of  Automatic  Train  Control  and 
Cab  Signal,  will  be  mailed  upon  application  either  by  'phone  or  postal 
card,  to  the 

Gray-Thurber  Automatic  Train  Control  &  Sipai  Go. 

SUITE  7077  and  7078  JENKINS    NEW  ARCADE  BUILDING. 

Liberty  Avenue,  Pittsburgh,  Penna. 

Bell  'Phone  2164  Court. 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Frick  Building 

PITTSBURGH,  PENN. 

B.  E.  D.  Stafford,      General  Manager 


J.  ROGERS  FLANNERY  &  CO, 

SELLING  AGENTS 

Fr'ck  Building 

PITTSBURGH.  PENN. 


THE  ASHTON  VALVE  CO. 

...  MAKERS  OF  THE  ... 

HiOli6St  Grade  Muftler  and 
Open  Pop  Safety  Valves, 

Locomotive  Steam  and  Air 
Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES   MODERATE  RESULTS    GREAT 

Manufactured    Only    By 


Hunt-Spiller  Manfg.  Corporation 

W     B.  Leach,  Genl  Mangr.  &  Treas. 


OFFICE    AND    WORKS: 

383  DORCHESTER  AVENUE 
SO.   BOSTON,    MASS 


J.  G.    PLATT, 

Mechanical  Representativ* 


Galena  "Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE   MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa^y  Lubrication  &.  Specialty, 


Please  write  to  home  office  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT. 


HIGH  GRADE 

Malle^^ble  Cd«.stings 

"We    are     prepared    to    supply    you 

promptly  with  RELIABLE  castings  for 

railroad     and     miscellaneous    work." 

FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PA. 
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Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL    OFFICE: 

OLIVER  BUILDING,      PITTSBURGH,  PA. 


NEW  YORK    -    50  Church  St. 
CHICAGO        -     Fisher  Building. 
ST.  LOUIS      -     Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICA  NATIONAL  BANK  BUILDING. 
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J.   D.   McILWAIN. 
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L.  H.  TURNER,  S.  M.  P.,  P.  &  L. 
E.   R.  R.   Co.,  Pittsburgh,   Pa. 

F.  H.  STARK,  S.  R.  S..  Pittsburgh 
Coal  Co.,  Coraopolis,   Pa. 

D.  J.  REDDING,  Asst.  S.  M.  P., 
P.  &  L.  E.  R.  R.  Co.,  McKees 
Rocks,  Pa. 


Finance  Committee. 

D.  C.  NOBLE,  Prest. 
Spring  &  Steel  Co., 
Pa. 


Pittsburgh 
Pittsburgh, 


S.  C.  MASON,  Sec'y,  McConway  & 
Torley    Co.,   Pittsburgh,    Pa. 

C.  ^  E.  POSTLETHWAITE,  Mgr. 
Sales,  Pressed  Steel  Car  Co.,  Pitts- 
burgh,  Pa. 

Membership  Committee. 

D.  M.  HOWE,  Manager,  Jos.  Dixon 
Crucible   Co.,   Pittsburgh,    Pa. 

A.  W.  CROUCH,  Dist.  Mgr..  D<nr- 
born  Drug  &  Chemical  Works, 
Pittsburgh,    Pa. 

F.  M.  McNULTY,  Supt.  M.  P.  & 
R.  S.,  Mon.  Conn.  R.  R.,  Pitts- 
burgh,   Pa. 

M.  A.  MALLOY,  M.  M.,  Penna. 
R.    R.   Co.,    Pittsburgh,   Pa. 

A.    STUCKI,    Engineer, 
Pittsburgh,    Pa. 
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Meetings  held  fourth  Friday  each  viontli,  except  June,  July  and  August. 

PROCEEDINGS  OF  MEETING, 
DECEMBER  22nd,  1911. 

The  meeting  was  called  to  order  by  President  F.  R.  McFeat- 
ters  at  8  o'clock  P.  M.,  at  the  Monongahela  House,  Pittsburgh, 
Pa. 
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Proceedins:s  Railway  Club  of  Pittsburgh. 


The  following  gentlemen  registered : 


MEMBERS. 


Albree,  C.  B. 
Allison,  John 
Anderson.  J-  B. 
Andrews,  F.  G. 
Baker,  C.  L. 
Baldwin,  G.  C. 
Barth,  John  W. 
Battinhouse.  J. 
Berghane.  A.  L. 
Blakley,  T.  I\I. 
Boyle.  Harry  E. 
Brantlinger.  J.  H. 
Briggs.  I.  O. 
Brown,  E.  C. 
Bulkley,  B.  AI. 
Burke,  William 
Carroll.  T-  T. 
Cline.  W.  A. 
Cole,  Jewett 
Courson,  C.  L. 
Courson,  J.  F. 
Courtney.  D.  C. 
Craig.  E.  ^I. 
Crouch,  A.  W. 
Cunningham,  R.  I. 
Dambach.  C.  O. 
Detwiler,  U.  G. 
Drane.  E.  T- 
Dunlevy,  j'.  II. 
Dussel,  F.  E. 
Evans,  H.  E. 
Foreman.  J.  E. 
Frame,  R.  S.,  Jr. 
Franev,  I.  F. 
Gale,  C.  H. 
Geddes,  Jas.  R. 
Gilg,  Henrv  F. 
Griswold,  \\\  W. 
Grove,  E.  M. 
Gutierrez,  S.  J. 
Harriman,  H.  A. 
Headv,  T.  B. 
Herlehv,  Thos.  W. 


Hoffman,  C.  T. 
Howe,  D.  ^I. 
Hudson,  W.  L. 
Hyndman,  F.  T. 
Kaup,  H.  E. 
Kennedy,  Jas. 
Keptner,  J.  B. 
Kessler,  D.  D. 
Kewley,  E.  C. 
Kinter,  D.  H. 
Kirk.  T.  S. 
Knapp,  A.  D. 
Knight,  E.  A. 
Koch,  Felix 
Lobez,  P.  L. 
Low,  J.  R. 
Alacfarlane,  W.  E. 
:\Iackert.  A.  A. 
Malloy,  M.  A. 
Mason,  Stephen  C. 
Mensch.  E.  M. 
Michel,  \\'illiam  J. 
Millar,  C.  W. 
Miher,  F.  L. 
Morse,  R.  C.  Jr. 
]\IcCaulev,  Wm. 
AFcFeatters,  F.  R. 
McXultv,  F.  M. 
O'Brien.  W. 
Orner,  M.  T.  S. 
Pechstein,  A.  J.  G. 
Pfeil,  lohn 
Pfister,  A.  J. 
Pitcairn.  X.  B. 
Rabold,  \V.  E. 
Ranck,  T-  ^F.  Sr. 
Rea,  C.  S. 
Ream,  A.  H. 
Rinehart,  H.  W. 
Robinson,  S.  R. 
Ryan,  W'm.  F. 
Sampson.  J.  'SI. 
Sargent,  L.  L. 


Visitors. 
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Sattley,  E.  C. 
Schauer,  A.  J. 
Scheck,  H.  G. 
Schiller,  John 
Scluiltz,  Geo.  H. 
Scott,  W.  A.,  Jr. 
Smith,  A.  D. 
Smith,  A.  H. 
Smith,  C.  E. 
Smith,  Geo.  H. 


Adams,  Chas.  B. 
Bittner,  S.  L. 
Brown,  W.  R. 
Coble,  Tas.  M. 
Dette,  R.  E. 
Dougall,  C.  R. 
Doiig-herty,  N.  F. 
Dunlevy,  R.  A. 
Gordon,  H.  A. 
Grove.  Joseph  P. 
Hamilton,  H.  E.  . 
Harrington,  J.  J. 
Henszey,  R.  E.,  Jr. 
Hindman,  Jas.  E. 
Alahev,  C.  G. 
Martin,  R.  H. 


Smith,  M.  A. 
Smith,  Russell 
Stafford,  Saml.  G. 
Stark,  F.  H. 
Stewart,  S.  R.  B. 
Stncki,  A. 
Thomas,  E. 
Walter,  W.  A. 
Wetstone,  Newton 
Wills,  Jas.  F. 
Zinmaster,  F. 

VISITORS. 

Alarton,  Richard  A. 
Mason,  H.  P. 
Meyran,  L.  A. 
Mcintosh,  R.  L. 
Neylon.  M.  T. 
Noah,  Wm.  J. 
Pechstein,  Theo.  M. 
Pratt,  A.  T. 
Ricker,  R.  C. 
Reid,  D.  K. 
Risher.  A.  D. 
Sivitz,  W.  I. 
Steinert,  E.  G. 
Taylor,  F.  C. 
Taylor,  S.  A. 
Whitesell,  S.  B. 
Wright,  E.  S. 


The  reading  of  the  minutes  of  the  last  meeting  was  dispensed 
with,  they  being  in  the  hands  of  the  printer. 

The  Secretary  read  the  following  list  of  applications  for  mem- 
bership : 

Adams,  Chas.  B.,  Engineer  of  Construction,  Pressed  Steel  Car 
Co.,  Euclid  Apartments,  Bellevue,  Pa.  Proposed  by 
H.  E.  Kaup. 

Anderson,  Hans  S.,  Assistant  Mechanical  Engineer,  H.  K.  Por-. 
ter  Co.,  225  Millvale  Ave.,  Pittsburgh.  Proposed  by 
Karl  Berg. 

Bakewell,  D.  C,  Rep.,  Duquesne  Steel  Foundry  Co.,  Arrott  Bldg., 
Pittsburgh.     Proposed  by  H.  V.  Porter. 
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Delaney,  V.  C,  General  Yard  Master,  Youngstown  Sheet  &  Tube 
Co.,  Youngstown,  Pa.    Proposed  by  C.  L.  Hinsdale. 

Dietrich,  W.  S.,  Pressed  Steel  Car  Co.,  6952^^  Mt.  Vernon  St., 
Pittsburgh,  Pa.    Proposed  by  H.  E.  Kaup. 

Eddy,  W.  J.,  Tool  Inspector,  Erie  Ry.  Shops,  Aleadville,  Pa. 
Proposed  by  M.  O'Connor. 

Elverson,  H.  W.,  General  Foreman,  Misc.  Order  Dept.,  Pressed 
Steel  Car  Co.,  McKees  Rocks,  Pa.  Proposed  by  H.  E. 
Kaup. 

Frazicr,  Edward  L.,  Jr..  Draughtsman,  Penna.  R.  R.  Co.,  Verona, 
Pa.     Proposed  by  W.  A.  Walter. 

Hankey,  Elmer  B.,  Chief  Rate  Clerk,  Penna.  R.  R.,  Room  222, 
Union  Station,  Pittsburgh,  Pa.  Proposed  by  W.  A. 
Walter. 

Higgins,  H.  L.,  Clerk,  Penna.  Lines  West,  1009  Union  Station, 
Pittsburgh,  Pa.     Proposed  by  J.  B.  Anderson. 

Hurley,  Theodore,  Foreman,  Penna.  Lines  West,  3514  Massa- 
chusetts Ave.,  Pittsburgh,  N.  S.  Proposed  by  E.  A. 
Beatty. 

Jones,  Rees,  Clerk,  Penna.  R.  R.,  220  Giffin  Ave.,  Mt.  Oliver, 
Pittsburgh,  Pa.     Proposed  by  J.  A.  Cook. 

King,  Wm.  R.,  Salesman,  Firth-Sterling  Steel  Co.,  1422  Oliver 
Bldg.,  Pittsburgh,  Pa.    Proposed  by  A.  E.  Barker. 

Kitchen,  R.  R.,  Manager,  Jas.  Stewart  &  Co.,  1644  Oliver  Bldg., 
Pittsburgh,  Pa.     Proposed  by  John  Pfeil. 

Perry,  W.  E.,  Asst.  Chief  Clerk,  Penna.  Lines  West,  1009  Union 
Station,  Pittsburgh,  Pa.    Proposed  by  J.  B.  Anderson. 

Ralston,  A.  L.,  Salesman,  Crucible  Steel  Co.  of  America,  1912 
Oliver  Bldg.,  Pittsburgh,  Pa.  Proposed  by  W.  A.  Wal- 
ter. 

Redding,  J.  K.,  Supervisor,  Penna.  R.  R.,  Dravosburg.  Pa.  Pro- 
posed by  M.  A.  Malloy. 

Reid,  David  K.,  Mechanical  Engineer,  Atlantic  Refining  Co.,  265 
Forty-sixth  St.,  Pittsburgh,  Pa.  Proposed  by  F.  L. 
White. 
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Sharpley,  Horatio  C,  Master  Blacksmith,  American  Locomotive 
Co.,  48  Kendall  Ave.,  Bellevue,  Pa.  Proposed  by  E.  A. 
Beatty. 

Shourek,  Theo.  L.,  Draughtsman,  Penna.  R.  R.,  811  East  View 
St.,  Pittsburgh,  E.  E.    Proposed  by  J.  B.  Anderson. 

Sivitz,  Wm.  I.,  Assistant  Chemist,  Duquesne  Steel  Foundry  Co., 
Centre  and  Vine  Sts.,  Pittsburgh,  Pa.  Proposed  by  A. 
D.  Smith. 

Smith,  John,  General  Foreman,  Boiler  Shop,  P.  &  L.  E.  Ry., 
McKees  Rocks,  Pa.    Proposed  by  M.  O'Connor. 

Parkinson,  H.  D.,  Clerk,  Pressed  Steel  Car  Co.,  McKees  Rocks, 
Pa.     Proposed  by  H.  E.  Kaup. 

Taylor,  Frank  C,  Assistant  General  Car  Inspector,  Penna.  R.  R., 
206  Union  Station,  Pittsburgh,  Pa.  Proposed  by  J.  B. 
Anderson. 

Wright,  L.  S.,  Assistant  Superintendent,  Pressed  Steel  Car  Co.^ 
615  Cliff  St.,  Bellevue,  Pa.    Proposed  by  H.  E.  Kaup. 
PRESIDENT :     As  soon  as  these  names  have  been  favor- 
ably passed  upon  by  the  Executive  Committee,  the  gentlemen  will 
become  members. 

The  Secretary  announced  the  death  of  Mr.  Frank  M.  Town- 
send,  a  member  of  this  Club.  Whereupon  the  President  appoint- 
ed as  a  Committee  to  draft  suitable  memorial  resolutions  the  fol- 
lowing gentlemen :  L.  C.  Bihler,  W.  J.  Bogert  and  J.  H.  Mc- 
Adoo. 

PRESIDENT:  If  there  is  no  further  business  to  come  be- 
fore the  Club,  we  will  proceed  with  the  lecture  of  the  evening. 
I  now  present  to  you  Mr.  Samuel  A.  Taylor,  who  has  made  a  visit 
to  the  Panama  Canal  and  who  will  tell  us  about  it.  He  is  amply 
able  to  answer  any  questions  on  the  construction  work  which 
you  may  desire  to  ask,  and  requests  that  questions  be  asked  as 
the  pictures  are  shown,  in  order  that  he  may  reply  while  the  pic- 
ture is  before  you. 
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PANAMA   CANAL 


EV   MR.    S.   A.   TAYLOR 


]\1R.  S.  A.  TAYLOR:  I  wish  to  say.  by  way  of  preface, 
that  mv  trip  to  the  Canal  was  made  in  connection  \Yith  the  Amer- 
ican Institute  of  ^Mining  Engineers,  who  had  received  from  Presi- 
dent Taft  an  invitation  to  hold  their  annual  meeting  on  the 
Zone,  to  examine  the  work,  investigate  it  thoroughly,  ask  any 
questions  they  might  desire  and  make  any  suggestions  they  choose. 
And  instructions  vv-ere  giA-en  that  we  should  be  afforded  every 
facility  for  examination  of  the  work,  which  was  accorded  to  us 
in  a  right  royal  manner.  A  special  train  was  placed  at  our  dis- 
posal, and  we  were  taken  all  over  the  work,  even  down  into  Cule- 
bra  Cut.  where  only  once  before  had  such  a  thing  occurred,  and 
that  was  when  the  Congressional  Investigating  Committee  vis- 
ited the  Zone. 

The  main  object  to  be  obtained  is  the  construction  of  the 
T^anal.  and  everything  else  is  made  subservient  to  that.  It  makes 
no  difference  whether  a  passenger  train  is  due  at  a  certain  point 
at  a  certain  time  or  not,  if  there  is  some  work  in  connection  with 
the  Canal  that  is  going  to  be  held  up  by  permitting  the  passenger 
train  to  reach  its  destination  on  time,  the  passenger  train  must 
wait.  It  does  not  seem  to  have  right  of  way.  but  the  work  train 
does. 

The  construction  of  an  Isthmian  Canal  has  been  before  the 
public  for  many  centuries  in  one  way  or  another.  In  early  history 
the  Spaniards  were  the  first  to  be  attracted  by  the  idea  of  a 
western  passage  to  India.  In  Dr.  Julius  Fletcher  Johnson's  book, 
"Four  Centuries  of  the  Panama  Canal."  is  a  quotation  from 
Galvano.  made  on  the  authority  of  Aristotle,  as  follows: 

"In  the  year  590.  before  the  incarnation  of  Christ,  there  w^ent 
out  of  Spain  a  fleet  of  Carthagenian  merchants,  upon  their  own 
proper  costs  and  charges,  which  sailed  toward  the  West  through 
the  high  seas  to  see  if  they  could  find  any  land ;  and  they  sailed 
so  far  that  they  found  at  last  the  islands  which  we  now  call  the 
Antilles  and  Xew  Spain  ;  which  Gonsalvo  Ferdinand  de  Oviedo 
saith  were  then  discovered ;  although  Christopher  Columbus 
afterwards,  bv  his  travel,  got  more  exact  knowledge  of  them  and 
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hath  left  us  an  evident  notice  where  they  be.  But  all  of  these  his- 
torians which  wrote  of  these  Antilles  before  as  of  doubtful  and 
uncertain  things,  and  of  places  undiscovered,  do  now  plainly  con- 
fess the  same  to  be  the  country  of  New  Spain." 

Columbus  on  one  of  his  journeys  landed  at  Colon,  and  on  his 
fourth  voyage  he  claims  to  have  gone  up  the  Chagres  River  as  far 
as  Bas  Obispo,  which  is  now  the  entrance  to  the  great  Culebra 
Cut.  His  idea  was  that  there  was  a  through  passageway  where 
the  canal  is  now.  And  this  is  shown  on  an  old  chart  of  the  world 
according  to  Waldseemuller,  dated  1596.  Cortez,  in  1529,  began 
to  doubt  the  existence  of  a  natural  waterway  and  to  consider  the 
practicability  of  an  artificial  canal.  And  it  is  interesting  to  note 
that  from  the  very  outset,  of  the  nineteen  different  routes  that 
.have  been  considered  at  one  time  or  another,  contest  as  to  feas- 
ibility has  centered  around  the  Panama  and  Nicaraugua  routes. 

Philip  II.  of.  Spain,  in  1557,  caused  a  survey  to  be  made  of 
the  Nicaraugua  route.  The  reports  of  the  engineers  commis- 
sioned to  pass  on  the  proposition  were  so  unsatisfactory  that  the 
matter  was  referred  to  the  clergy,  who  in  those  days  were  sup- 
posed to  be  the  possessors  of  all  kinds  of  knowledge.  After  con- 
siderable squabbling,  they  found  a  pcir^'^age  in  Scripture,  "What 
God  hath  joined  together  let  no  man  put  asunder,"  and  they  de- 
cided that  this  passage  applied  specifically  to  the  Isthmian  Canal,. 
so  that  was  the  end  of  it  for  many  centuries,  until  DeLesseps,. 
fresh  from  the  successful  accomplishment  of  the  Suez  Canal, 
heaped  with  laurels,  undertook  to  construct  the  Panama  Canal  on 
behalf  of  the  French. 

The  history  of  the  French  in  connection  with  this  venture  is 
one  of  dismal  failure.  The  brilliant  success  of  DeLesseps  with 
the  Suez  Canal  gave  him  unlimited  financial  backing  and  credit, 
which  led  to  the  extravagance  and  graft  which,  with  disease,  led 
to  inevitable  failure. 

Then  came  some  years  of  history  with  which  we  are  all  more 
or  less  familiar,  when  our  government  purchased  the  holdings 
of  the  French  company  for  $40,000,000  and  added  to  that  another 
$10,000,000  to  the  Panama  government,  which  had  been  formed 
practically  for  the  purpose  of  negotiating  this  agreement,  making 
a  total  of  $50,000,000  which  our  government  paid  for  the  canal 
property,  franchises,  etc. 
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I  want  to  call  your  attention  to  one  very  impressive  fact  in 
passing.  The  Spanish- American  war  resulted  in  the  downfall 
of  the  Spanish  government  in  the  western  world.  Our  own  gov- 
ernment in  carrying  on  this  war,  through  their  occupation  of 
Cuba  and  the  necessity  of  making  it  a  safe  place  for  habitation, 
was  the  first  to  discover  the  cause  and  prevention  of  yellow  fever, 
the  principal  source  of  sickness  and  the  one  which  must  abso- 
lutely be  overcome  before  the  Panama  Canal  could  be  biult.  No 
mention  of  this  would  be  complete  without  paying  a  tribute  to  the 
three  young  army  surgeons  who  made  the  discovery  and  worked 
it  out  to  a  practical  solution,  two  of  them  giving  up  their  lives  in 
the  eft'ort.  The  ridding  of  the  Canal  Zone  of  the  mosquito,  which 
we  now  know  to  be  the  cause  of  the  spread  of  yellow'  fever,  is 
accomplished  by  clearing  the  district  of  vegetation  and  treating  all 
the  stagnant  pools,  that  cannot  be  drained  ofif,  with  a  solution  of 
oil  and  carbolic  acid,  and  also  similarly  treating  all  water  courses 
and  all  places  w^here  it  would  be  possible  for  the  mosquito  to 
deposit  her  larvae,  and  maintaining  this  condition  for  some  dis- 
tance back  from  the  habitation  and  place  of  work  on  the  Zone. 
The  grass  has  to  be  cut  about  once  in  two  weeks,  and  will  grow 
about  two  feet  in  that  time.  The  reservoirs  of  water  are  care- 
fully policed  every  day,  the  water  sheds  purified,  and  the  water 
filtered,  and  thereby  dysentery  and  its  correlated  diseases  have 
been  almost  eliminated.  Too  great  credit  cannot  be  given  the 
Sanitary  Department  for  its  tremendous  w^ork  and  brilliant  suc- 
cess ;  for  the  Zone  is  now,  according  to  statistics,  a  much  healthier 
place  than  many,  if  not  most,  of  our  cities. 

The  employees  are  housed  free,  bt:t  pay  for  their  board  ac- 
cording to  the  wages  they  earn,  on  a  sort  of  sliding  scale. 

OUESTIOX :  What  is  the  difference  in  the  food  furnished 
them,  or  is  there  any  difference  ? 

MR.  TAYLOR:  I  can  not  tell  you  exactly.  The  food  of 
the  negro  is  largely  vegetable.  Then-  do  not  care  much  for  meat. 
They  w^ill  take  soup,  but  prefer  to  eat  bananas,  pineapples,  oranges 
and  fruit  of  all  kinds,  which  is  very  plentiful  and  not  expensive. 
The  feature  of  this  is  that  they  have  estimated  the  wages  of  the 
men  by  the  actual  amount  of  work  they  can  do.  A  man  living  on 
that  kind  of  food  would  not  handle  a  pick  and  shovel  nearly  as 
well  as  a  man  who  is  eating  solid  foods.    The  Spaniard  eats  more 
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meat.  He  gets  more  wages.  And  they  have  estimated  his  wages 
higher  because  of  the  greater  amount  of  work  he  can  do.  The 
government  runs  two  hotels,  at  which  the  charges  to  strangers 
equal  about  $5  per  day.  The  so-called  "gold"  employees,  those 
paid  in  gold,  the  Americans,  get  their  meals  for  about  33c  on 
their  books  of  meal  tickets  which  are  issued  to  them  and  which 
are  not  transferable. 

TJie  commissary  department  is  organized  on  a  regular  mili- 
tary basis.  At  Colon,  the  sea  port,  all  perishable  goods  are  imme- 
diately put  in  cold  storage.  Each  day  about  4  o'clock  the  house- 
holders must  telephone  in  their  requisitions  for  the  next  day. 
The  commissaries  send  in  their  requisitions  about  5  o'clock,  and 
the  cold  storage  employees  immediately  begin  to  load  up  the 
trains,  and  by  4  o'clock  the  next  morning  every  order  is  filled 
and  the  train  starting  across  the  Isthmus.  Every  one  in  the 
Zone  gets  practically  what  he  wants  for  one  day's  living  at  a 
time. 

QUESTION:  Is  a  colored  man  permitted  to  go  in  the 
hotel  ? 

MR.  TAYLOR :  Yes,  but  his  book  of  tickets  is  not  good 
and  he  must  pay  visitors'  rates.  The  meal  ticket  books  of  the 
Spaniards  and  the  negroes  are  not  good  in  the  hotel. 

QUESTION  :    How  many  hours  constitutes  a  day's  work  ? 

MR.  TAYLOR :  Eight  hours.  That  is  one  thing  that  has 
changed  the  cost  of  the  Canal.  The  original  estimates  were  made 
up  on  a  basis  of  ten  hours  a  day.  After  they  began  the  work, 
Congress  passed  a  bill  making  eight  hours  a  day's  work  on  all 
government  work.  The  estimated  cost  of  the  Canal  was,  of 
course,  immediately  increased  to  correspond  with  that  increased 
cost  of  labor. 

There  is  one  thing  about  the  Canal  that  comparatively  few 
people  know.  The  southern  end  of  the  Canal  is  28  minutes  of 
latitude  east  of  the  north  end,  so  that  instead  of  running  east 
and  west,  as  most  people  believe,  the  Canal  really  runs  slightly 
northwest  and  southeast,  the  course  being  28  minutes  east  of 
south. 

There  has  been  a  great  deal  of  discussion  in  the  newspaper 
and  elsewhere  about  the   slides  that  occur  in  the  banks  of  the 
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Canal.  The  fact  is  that  we  are  not  following  strictly  the  course 
of  the  old  French  canal,  and  the  French  in  their  excavations 
threw  the  dirt  wherever  it  was  the  most  convenient  to  deposit 
it,  at  the  sides  of  the  cut,  and  we  have  worked  through  some  of 
then-  fills,  and  this  is  largely  the  material  that  is  coming  down  into 
our  excavations. 

QUESTION  :  How  do  they  plan  to  work  the  ships  into  the 
locks  ? 

MR.  TAYLOR:  As  they  come  into  the  locks  they  are 
taken  hold  of  by  four  electric  locomotives,  which  run  along  the 
top  of  the  lock  walls  on  tracks,  and  are  towed  through.  They 
are  not  allowed  to  go  through  under  their  own  steam.  It  is  es- 
timated that  it  will  take  the  smaller  vessels  eight  or  nine  hours 
to  go  through  from  ocean  to  ocean.  The  larger  vessels,  which 
will  occupy  almost  the  entire  lock  chamber  in  passage,  will  take 
ten  or  eleven  hours.  The  locks  are  divided  by  gates  at  about  a 
third  their  length,  and  only  a  section  of  the  lock  is  used,  de- 
pending on  the  length  of  the  vessel,  thus  using  less  water  than  if 
the  whole  lock  had  to  be  used  for  a  small  vessel. 

On  the  subject  of  water,  the  rainfall  is  exceedingly  heavy. 
The  record  was  reached  a  week  or  so  ago  when  an  inch  of  rain 
fell  in  an  hour.  It  is  estimated  that  the  rainfall  is  sufficient  to 
supply  the  locks  with  all  the  water  required  for  continuous  use, 
and  enough  more  to  furnish  all  the  electric  power  used  for  the 
various  purposes  of  the  locks,  traction,  light,  etc. 

The  railroad  operation  is  so  arranged  that  all  the  loads 
through  the  cut  from  the  shovels  go  in  one  direction  on  one 
track,  and  the  empties  are  taken  around  on  an  outside  track,  so 
they  will  not  interfere  with  the  movement  of  the  loaded  trains. 
They  have  a  few  semaphores,  mostly  dwarfs  at  that,  but  the 
trains  are  run  in  a  way  that  puts  it  up  to  the  flagman  to  get  back 
in  case  the  train  comes  to  a  stop,  and  it  is  up  to  the  engineer  to 
keep  a  constant  lookout  for  the  train  ahead  of  him,  and  that 
constant  vigilance  seems  to  be  the  leading  spirit  of  the  work. 
On  the  return,  after  unloading  at  the  big  terminal  yard,  as  you 
might  call  it,  at  the  end  of  the  cut,  as  the  train  of  empties  comes 
to  the  head  of  a  sort  of  ladder  track,  the  engineer  signals  the  dis- 
patcher, who  has  a  little  house  at  the  side  of  the  track,   what 
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shovel  he  is  serving,  and  the  proper  switch  is  thrown  to  send  him 
back  to  his  proper  shovel. 

The  shop  work  on  the  railroad  is  also  under  military  organi- 
zation. Every  day  reports  must  be  made  by  telephone  of  any 
repairs  or  parts  needed,  also  of  the  amount  of  coal  needed,  and 
the  repair  train  is  made  up  with  the  things  required  and  started 
out  at  night,  and  by  the  following  morning  everything  is  again  in 
good  first  class  shape  for  work. 

QUESTION  :    What  kind  of  locomotives  are  used  ? 

MR.  TAYLOR :  They  have  various  kinds.  A  great  many 
American  locomotives.  They  are  practically  all  steam,  though,  of 
course,  they  have  some  electric  locomotives  around  the  shops. 
They  have  a  number  of  old  French  locomotives  in  use  for  shift- 
ing purposes.  They  are  very  light,  but  quite  efficient.  Also  they 
have  quite  a  number  of  old  French  dump  cars.  All  the  machinery 
the  French  had  was  of  the  very  finest,  and  there  are  millions  of 
dollars  worth  of  the  finest  machinery  to  be  seen  in  the  ditch  and 
jungle.  For  instance,  the  boilers  have  copper  tubes,  and  every- 
thing else  was  on  the  same  scale  of  extravagance. 

They  have  in  use  on  the  tracks  a  machine  that  will  be  of 
interest  to  railroad  men — a  track  mover.  When  the  fill  has  been 
made  to  such  a  width  that  they  wish  to  move  the  track  over, 
the  track  mover,  consisting  of  heavy  chains  and  hooks  hanging 
from  the  end  of  a  boom,  takes  hold  of  the  track  and  lifts  it  until 
the  ties  are  clear  of  the  ground,  then  a  side  arm,  in  which  is 
placed  a  pulley  on  which  a  wire  rope  passes,  having  hooks  at- 
tached to  the  end,  is  then  fastened  to  the  rails.  This  rope  is 
operated  by  a  small  engine,  which  swings  it  over  to  its  new  posi- 
tion. That  machine  displaces  a  great  deal  of  labor  and  is  very 
economical  in  labor  and  cost  of  operation. 

One  of  the  most  interesting  features  of  the  Canal  Zone  is 
the  first  Plate  Girder  Bridge  built  in  the  world.  It  was  built  by 
the  West  Point  Foundry  Co.,  New  York,  and  was  erected  on  the 
old  Panama  Railroad  in  1857.  The  span  has  been  reduced  on  ac- 
count of  the  heavy  engines  which  now  pass  over  it  above  the 
weight  for  which  it  was  designed.  You  will  notice  the  upper 
chord  is  curved.  Colonel  Hodges  told  me  that  he  had  his  bridge 
engineers  take  the  measurements  of  these  girders  and  calculate 
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the  stresses,  and  he  says  it  is  absolutely  up  to  the  latest  practice. 
That  speaks  well  for  the  original  plate  girder.  There  are  four 
spans  of  this  bridge,  two  of  them  in  the  original  position.  The 
other  two  were  taken  out  and  put  in  a  new  construction  of  the 
railroad  which  passes  around  the  Culebra  Cut.  As  originally 
designed,  this  Panama  Railroad  was  to  pass  through  the  cut  on  a 
berm  on  the  side,  but  when  they  encountered  the  great  slides  it 
was  found  to  be  impracticable. 

OUESTIOX :  How  many  yards  do  the  large  concrete 
mixers  hold? 

MR.  TAYLOR:  I  do  not  know  exactly.  I  would  take  it 
to  be  about  five  yards  in  each  mix.  They  have  put  in  an  average 
of  about  3500  cubic  yards  of  concrete  a  day  in  the  Gatun  locks 
alone. 

QUESTION :  Are  these  mixers  continuous  mixers  or  batch 
mixers  ? 

MR.  TAYLOR :  They  are  batch  mixers,  but  kept  in  prac- 
tically continuous  operation.  There  are  six  or  eight  of  these 
mixers  in  a  line  and  a  track  passes  in  front  of  them.  The  ma- 
terials are  brought  up  and  deposited  in  each  one  of  the  mixers. 
The  cars  are  arranged  so  that  they  will  empty  every  other  mixer, 
so  that  while  a  train  of  cars  is  emptying  every  other  mixer,  the 
remaining  half  are  being  charged  and  mixed  and  by  the  time  one 
train  gets  loaded  and  passes  out  another  train  comes  in  and  the 
second  batch  is  ready  to  deposit  in  those  cars ;  so  that  it  is  a  con- 
tinuous performance,  but  the  batch  is  mixed  separately. 

The  speaker  illustrated  his  lecture  with  a  number  of  stere- 
opticon  views  describing  the  design,  method  of  construction,  lo- 
cation, etc.,  of  the  locks  and  the  various  other  structures  con- 
nected with  the  constructing  or  operating  of  the  Canal,  various 
types  of  machinery  used,  with  some  detail  of  their  construction, 
the  progress  of  the  work  at  its  various  stages,  and  generally  the 
preparations  that  have  been  made,  the  precautions  that  have  been 
taken,  and  the  means  employed  for  the  safety  and  health  of  the 
thousands  of  employees,  thus  giving  the  Club  a  very  intimate  as 
well  as  comprehensive  knowledge  of  the  work  of  our  government 
in  the  Canal  Zone. 

MR.  F.  H.  STARK :    I  believe  the  officers  and  members  of 
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the  Railway  Club  of  Pittsburgh  should  congratulate  themselves 
upon  their  good  fortune  in  having  secured  so  able  an  engineer  to 
favor  us  with  this  most  instructive  discourse.  Most  of  us  have 
read  magazine  articles,  and  we  have  heard  Representative  Barch- 
field  give  his  volume  of  statistics,  and  one  of  the  Congressmen 
who  was  a  member  of  the  Congressional  Investigating  Commit- 
tee has  also  favored  different  audiences  with  descriptions  of  the 
work  done,  but  at  no  time  have  we  been  favored  with  so  complete 
a  description  as  we  have  heard  tonight.  I  am  sure  that  we  all 
have  enjoyed  the  evening  and  it  has  been  full  of  instruction.  I 
w^ould,  therefore,  move  a  vote  of  thanks  to  Mr.  Taylor,  to  be  ex- 
pressed in  a  rising  vote. 

The  vote  being  taken  was  unanimous. 

PRESIDENT :    Mr.  Taylor,  accept  the  thanks  of  the  Club. 

At  10 :45  the  meeting  adjourned. 


Tn  lUcttioriam 


FRANK  M.  TOWNSEND 


Frank  M.  Townsend,  General  Agent  of  the  Col- 
orado Midland  R.  R.,  at  Pittsburgh,  a  member  of 
The  Railway  Club  of  Pittsburgh,  died  November 
25th,  1911,  in  his  fifty-third  year.  He  came  from  a 
family  of  railroad  men,  being  the  son  of  Oscar 
Townsend,  for  a  long  time  President  of  the  C.  L, 
&  W.  R.  R.,  and  also  associated  with  the  old  "Bee" 
Line  (Cleveland,  Columbus,  Cincinnati  and  Indian- 
apolis). Mr.  Townsend  during  his  lifetime  served 
in  a  number  of  railroad  positions  on  the  C.  L.  & 
W.  R.  R.,  later  becoming  associated  with  the  Gulf 
Petroleum  Company,  and  lastly  with  the  Colorado 
Midland  R.  R.  as  General  Agent.  He  was  a  mem- 
ber cf  the  First  Presbyterian  Church,  a  good  hus- 
band and  kind  father,  and  is  survived  by  his  widow, 
son  and  daughter.  He  became  associated  with  The 
Railway  Club  on  April  28th,  1911. 

In  his  various  vocations  he  served  faithfully  and 
well,  and  had  a  character  and  disposition  that  made 
him  many  friends. 

On  behalf  cf  The  Railway  Club  of  Pittsburgh,  the 
Committee  asks  that  this  minute  be  spread  upon 
the  records  of  the  Club  and  a  copy  sent  to  the  fam- 
ily of  Mr.  Townsend. 

L.  C.  BIHLER, 
JNO.    H.   McADOO, 
WM.  J.  BOGERT, 

Committee. 


ESTABLISHED 

1891 


EDWARD  KERR,  President 
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M  ii  km  («tio?5  ol  Every  Descriplioo. 

hw  Brasses  aod  (df  Journal  Beannjs  i  ]0\i 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  JANNEY  "X"  COUPLER 

The  latest  development  of  the 

M.  C.  B.  Coupler 

Has 

"Lock- 

to- 

thc- 

Lock", 

"Lock  Set"  and  "Knucklc-Opencr 
JANNEY    SIMPLICITY. 

MANUFACTURED  ONLY  BY  

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH.  PA. 


<P*^   100     ""%, 
A   candle  power  A 

Pintsch  Mantle  Light 

The  Safety  Car  Heating  and  Lighting  Co. 


This  Space  For  Sale 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Tired  Wheels. 

GENERAL  OFFICE.  71  BROADWAY,  NEW  YORK. 

BRANCH  OFFICESi— CHICAGO,  ST.    LOUIS.   ST.    PAUL,    WASHINGTON,  D.  C. 


HAVE  YOU  READ  OUR  PAMPHLET: 

"Perfect  Performance  of 
Waycott  Special  Beams" 

(7  he  Brake  Beam  used  in  Lake  Shore  Emergency  Tests  at  Toledo) 

The    Damascus    Brake   Beam    Company 
Cleveland,  U.  S.  A. 


Peerless  Rubber  lHanufacturiitfl  £o. 


Manufacturers  Fine  MechanJcal  Rubber  Eoods  for  Railroad  Equipment 


t6  Warren   St. 
New  York. 


This  Space  For  Sale 


STANDARD  STEEL  CAR  COMPANY 


(General  Offices:  Frick  BIdg.,  PITTSBURGH,  PA.  (  BUTLER,  PA. 

OFFICES  \  NEW  YORK:     170  Broadway  WORKS  I  NEW  CASTLE.  PA 

[CHICAGO:     Fisher  Building  (  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS.  BRAKE  BEAMS.  ETC. 

Capacity  50,000  Cars  per  Annum     sSed 


THE 
BUTLER 

FRICTION 
GEAR. 

Piper  Patents 

250,000 

POUNDS 

CAPACITY 

>1as  all  the 
Points  of  a 
Perfect  Gear 


DRAWBAR  ATTACHMENTS 


STRONG 


-RELIABLE 

TANDEM 
SPRING    GEARS. 

64x8,  or  8x8  Springs 

Perfect  Spring  Protection. 

No  Strain  on  Yoke  Rivets 

Except  in  PuHing. 


THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send    foh    Catalog. 


CLEVELAND,    OHIO 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  259  COMPANIES 

SESSIONS— STANDARD   FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  149  COMPANIES 
-BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:   People's  Gas  Building  NEW  YORK:  2  Rector  St. 


This  Space  For  Sale 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


WARD  EQUIPMENT  CO. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

139  Cedar  Street    -    -    New  York 


SUYDAM'S  Protcdive  PAINTS 


MANUFACTURED   BY" 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST     A  N  D   BUTLE  R  STS  , 

BELL   'PHONE.    343    FISK.  PITTSBURGH,     PA. 


Pittsburgh  Equipment  Co. 
1208  House  Building,  Pitts- 
burgh. Manufacturers  in 
Pittsburgh  of  Cast  Steel 
Truck  Bolsters,  Body  Bol- 
sters, Truck  Side  Frames 
and  Cast  Steel  Draft  Sills 
and  End  Sills. 


LINO  CEMENT  METAL  PAINTS 

A  pure  Portland  cement  ground  in  oil. 

Let  us  show  you  proofs  that  it  is  unaffected  by  strong  acid, 

brine,  heat,  salt  air,  moisture,  etc. 

THE  LINO  PAINT  COMPANY 

COLLINWOOD,  OHIO. 


BRADY  BRASS  CO. 

CYPRUS  BRONZE   FOR   LOCOMOTIVE  and   CAR   BEARING   USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR   BEARINGS 

(?eueral   Oflice  and   Works,    200-214  Tenlh  Street,  jersey  City,  N.  J. 
DANIEL  M.  BRADY,  President 


This  Space  For  Sale. 


ACETYLENE  WELDING  AND  CUTTING 

By  Mr.  J.  A.  Warfel,    Manager 
Linde  Air  Products  Co.,  Pittsburgh,  Pa. 


m 


This  Space  For  Sale. 


Car 


TURNBUCKLES 


Fofgings 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,  CLEVELAND,  OHIO 


READY! 


We  are  ready  and  willing  to  help  you  change  your  equip=> 
ment  to  meet  the  standards  required  by  the  INTERSTATE 
COMMERCE  COMMISSION. 


Our  facilities  for  manufacturing  FORGINGS  ^f^  unexcelled. 

STEEL  CAR  FORGE  COMPANY 


NEW  YORK 


"FORGINQ  SPECIALISTS' 

PITTSBURGH 


CHICAGO 


This  space  For  Sale. 


ESTABLISHED     1884 


SIPE'S   JAPAN   0 


"STRENGTHENS,    DRIES,    AND    WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  USE   BY  ALL  THK  LEADING  RAILROADS  IN  THE   UNITED  STATES 
MANUFACTURED     ONLY    BY • 


CHICAGO,  ILL  JAMES  B.  SIPE  &  CO,  Allegheny,  pa. 


This  Space  For  Sale 
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This  drawing  should  be  inserted  between  pages  130  and  131  of  the  March  issue  of  the  Official  Proceedings  of  the  Railway  Club  of  Pittsburgh. 


*No.  3 

What  the  Actual   User 

Says  About  the  Steel 

Boiler  Tube 

H  The  Fifth  Annual  Convention  MASTER  BOILER  MAKERS' 
ASSOCIATION  was  held  at  the  Rome  Hotel,  Omaha,  Nebr.,  May 
23,  24,  25,  26,  1911. 

H  The  Committee  previously  appointed  reported  on  the  subject  of 
"Steel  vs.  Iron  Flue.  What  Advantage  and  What  Success  in  Weld- 
ing Them  and  the  Effect  of  Tube  and  Maintenance." 

t[  Considerable  interesting  discussion  ensued. 

H  For  instance:  The  Foreman  Boiler  Maker  of  a  large  railroad  in 
the  middle  West  reported  as  follows:  (THE  BOILER  AIAKER, 
June,  1911,  page  167). 

"We  have  been  using  steel  safe  ends  and 
flues  for  the  last  five  years,  and  before  that 
we  used  iron.  We  find  that  the  steel  gives 
the  best  service.  The  steel  flue  is  here  to 
stay,  and  I  think  the  iron  flue  is  a  thing  of 
the  past.  In  bad  water  districts  you  can 
hardly  handle  the  iron  flues." 

1[  You  will  note  the  above  testimony  is  quite  emphatic,  and  it  is  fur- 
ther to  be  noted,  that  it  is  testimony  based  on  actual  experience. 

f  The  Steel   Boiler  Tube  represents  a  triple  economy  as  follows: 

(1)  Saving  in  first  cost. 

(2)  Saving  in  maintenance  expense. 

(3)  Greater  Mileage — less  cost  per  mile. 

1[  We  manufacture  two  types  of  Steel  Boiler  Tubes: 

(a)  Spellerized   Lap-Welded  Tubes. 

(b)  Shelby  Seamless  Tubes. 

Each  type  has   peculiar  advantages  under  specific    conditions. 

^  The  use  of  the  steel  boiler  tube  has  netted  a  considerable  saving 
in  actual  cash  to  many  present  users. 

H  We  can  save  you  also  a  considerable  amount. 

H  WILL  YOU  LET  US? 

NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES.  FRICK  BLDG..  PITTSBURGH.  PA. 

DISTRICT  ATLANTA  DENVER  NEW  YORK  PITTSBURGH  SALT  LAKE  CITY 

SALES  OFFICES:  CHICAGO  NEW  ORLEANS  PHILADELPHIA  ST.  LOUIS 

PACIFIC  COAST  REPRESENTATIVES-     I      SAN  FRANCISCO  SEATTLE 

V.  S.    STEEL    PRODUCTS    CO.       /     PORTLAND         LOS   ANGELES 

EXPORT  REPRESENTATIVES— U.  S.  STEEL  PRODUCTS  CO.,  NEW  YORK  CITY. 

*This    is    the    third    of    a    series    of    announcements    containing    an    opinion    of   an 
actual   user  of  the   Steel    Eoiler  Tube. 


Gould  Coupler  Co. 


OFFICES 

341-34r  Fifth  Ave.,  New  York 

The  Rookery, 

Chicai:o 
Depew,  N.  Y. 


WORKS 

Axle  Forge,  Depew,  N.  Y. 
Malleable  Ircn, 

Depew,  N.  Y. 
Cast  Steel,  Depew,  N.  Y. 


The  Hartman  Ball-bearing   Center  Plate  and  Side  Bearings. 


CLOSE  QUARTER  PISTON    AIR    DRILLS 

CAN  BE  OPERATED  IN  EXTREMELY 
CLOSE  QUARTERS. 
If  you  want  a  drill  for  corner  work  why 
not  have  one  that  can  be  used  anywhere? 
The  Thor  can  be  used  in  places  that  cannot 
be  reached  with  other  close  quarter  drills.  It 
is  the  most  compact,  powerful  and  durable. 
Don't  fail  to  test  the  Thor  before  placing  your 
order. 


No.  9  Drill  in  Operation. 


SENT    ON    TRIALi 


INDEPENDENT  PNEUMATIC  TOOL  CO., 

CHICAGO  NEW   YORK        ATLANTA       PITTSBURGH  SAN    FRANCISCO 
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MANNING,  MAXWELL  &  MOORE, 

ffOBT.  A.  BOLE,  MANAGER,  PITTSBURGH  BRANCH. 

•^  PARK.     BUIIwDIING  P^ 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


R&.ilw&y  and  M&.chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 

NATIONAL  w^^^L,  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  Rochester.  n'%°'' Pittsburgh,  pa. 

PITTSBURGH,   PA.  SAYRE,  PA.  CLEVELAND,  O. 

P.   O.  BOX    1230,  NEW  YORK   CITY,   N.   Y. 

Hmntioit,  master  Car  Bmidersi 

The  M.  C.  B.  rules  of  interchange  .a.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  ^(//?  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  //AK  maintenance,  brake  heads  and 
freight  equipment.  •^*        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J, 

Shoe.  Chicago,  III. 

1A7RITE     IROR    SMyV\F>LE     OE 

Stabrite  Front  End  Paint 

Chas.  R.  Long,  Jr.  Company 


INCORPORATED 
MANUFACTURERS  OF 


RAILWAY.  STATION   AND  OITf QVII  f  IT      KV 

BRIDGE  PAINTS.  IvV^UlC^  V  llvLrE^,    IV  I. 


I  Nathan  Manufacturing  Co.  | 

I  85-93  Liberty  Street,  New  York.                     \ 

I  1612  Old  Colony  Building.  Chicago. 

I  Monitor,  Simplex  and  Nathan  Injectors  ; 

\  for  Locomotives 

V  AND 

I  Sight-Feed  Lubricators. 

■'  All  Specially  arranged  for  High-Pressure  Engines. 

>  STEAM  FIRE  EXTIN6UISHERS  FOR  SWITCHING  AND  YARD  EN6INES.    \ 

I  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 

i  on  Cups,  Etc. 

V  SOLE  AQENCY     FOR  THE 


>   Coale    Muffler    O    Safety    Valve    Co.,   Inc.   < 

PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  OFFICES:   HENRY  W.  OLIVER    BLDG.,  PITTSBURGH,   PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board  while  running. 


A  catalog  or  call  by  Representative 
for  the  asking.     0     0     £l     H     0 

Honiesteaft  Valve  Mf|.  Co., 

Works:  HonKstead,     Plttsbrrgh.  Pi. 


CROSBY   STEAM    GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR, 

witli  Sargent's  Electrical  Attacliment  for  tak- 
ing any  number  of  diagrams  simultaneously. 
MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  and  Prices, 
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BALLS 

VARNISH  REMOVER 


OXOLIN 


REGISTFRED 

THE  Ideal  paint  oi 


NORWAY 
TURPENTINE 
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Ball  Chemical  Co. 


^ 


CHICAGO  Office. 

63  W.  Van  Buret!  Street. 


Fulton  Bldg..  PITTSBURGH.  PA. 


^J 


A   NEW    CLOSE    QUARTER    DRILL 


f'M 


NO.  8 

Weight,  35  Lbs. 

Socket,  No.  .3  Morse 

Speed.  220  R.  P.  M. 


NO.  9 

Weight,  38  Lbf  . 

Socket.  No.  4  Morse 

Speed.  170R.  ^.  M. 


COMPACT  IN  DKSIGN-VERY  POWERFUL 
CAPABLE  OF  DRILLING  AND  REAMING 
TO  THE  FULL  CAPACITY  OF  THEIR  RE- 
SPECTIVE  SOCKETS.  HAVE  NO  VIBRA- 
TION-ARE EASILY  HANDLED. 

MANUFACTURBD    BV 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


(GENERAL    fIFFICKS 

CHICAGO 


BRANCH    OFFICES    IN 
KVKKY    Bl^SINESS    CENTER 


EASTERN    OFFICE 

NEW  YORK 


GOLD  Gf\R  HEATING  &  LIGHTING  GO. 


MANUFACTURERS  OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


HeatiDi  Aparatns  for  Railiai  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL       pnp    /      ''AST    PASSENGER    CAR    SERVICE, 
BEARINGS     •■""     I      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


The  expense  and  annoyance  of  painting  will  not  recur 
every  year  or  two  if  you  use 

Dixon's  Silica-Graphite  Paint 

the  "Proven  Shield  for  Steel  Work."     Durability  records  in  all 
climates;  write  for  a  few. 


JOSEPH  DIXON  CRUCIBLE  CO.,        JERSEY  CITY,  N.  J. 


MALLEABLE  IRON 

MISD    STEEL    CrtSTIISCS 

The  National  Malleable  Castings  Co 

Manufacturers  of  Sharon,  Tower,  Climax  and  Latrobe  Couplers. 
CLEVELAND,  CHICAGO,  SHARON,  TOLEDO,  INDIANAPOLIS,  MELROSE  PARK,  ILL. 


Air  Brake   Operating  Efficiency 

Railroad  Companies  spend  in  the  aggregate  large  sums  for  air  brake 
equipment.  The  returns  are  measvn-ed  solely  by  the  functions  performed, 
which  in  turn  enable  certain  practical  and  far-reaching  economic  results  in 
freight   and    passenger   train   service. 

Repair  parts,  non-standard,  either  as  to  material  or  accuracy  of  dimen- 
sions, have  undesirable  consequences  in  the  direction  of  excessive  breakage  or 
wear ;  quick  action  when  not  desired ;  slid  flat  wheels,  and  other  expenses 
incident  to  imperfect  air  brake  operation,  which  greatly  reduce  the  net  in- 
come possible   from  brakes  properly   maintained. 

Westinghouse  Repair  Parts  embody  three  cardinal  e'emcnts,  viz.  :  Good 
^Material,    Best    Workmanship   and    Complete    Standardization. 

Westinghouse  Air  Brake  Co.,  Pittsburgh,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  tlie  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 

Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


POWERFUL  PACIFIC  TYPE  LOCOMOTIVE 

FOR  HEAVY,  FAST,  PASSENGER  SERVICE. 


Experimental   Pacific   Type — Our    50,000th   Locomotive. 

This  experimental  Paciric  type  locomotive  was  designed  and 
built  at  our  own  expense  to  determine  the  possibilities  of  ca- 
pacity and  efficiency  of  a  locomotive  of  standard  wheel  arrange- 
ment, embodying  the  latest  approved  developinents  in  locomotive 
design,  construction,  material  and  fuel  saving  devices. 

As  compared  with  a  locomotive  of  equal  weight  and  of  con- 
ventional design,  it  has  shown  an  economy  in  excess  of  25  per 
cent  in  fuel. 

AMERICAN  LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.  President. 
MANLFACTURERS  OF 

CORRUGATED  ASBESTOS  ROOFING  AND  SHEATHING" 


No  Paint 
Fireproof 


No  Rust 

Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

ASBESTOS  RAILWAY  SIPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coverings.     Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging. 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  High-Power  Steel  Tools. 

NILES-BEMENT  POND  CO. 

Trinity   Building  Pittsburgh,  pa. 

Ill   Broadway,   New  York  Frick  Buildino 

M.  M.  Cochran,  President.  John  H.  Wurtz,  Secretary  and  Treasurer 

W.  Harry  Brown,  Vice  President. 

WASHINGTON  COAL  &  COKE  CO. 

General  Office  I     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.        -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 


Shipments  via  B.  &.  O.  Railroad  and  P.  &,  L.  E. 
Railroad  and  Connections. 

Sales  Office:  PITTSBURGH,  PA. 

N.  P.  HYNDMAN,  Sales  Agent.  H.R.  HYNDMAN.  Ass't  Sales  Agt 


PNEUMATIC  TOOLS 


BUILT  TO 
WEAR: 

NOT  TO 
SELL." 


We  could  probably  build  a  "cheaper"  tool 
than  any  one  in  the  business — but  that  is 
not  the  policy  that  has  built  up  our  repu- 
tation. 

Ingersoll-Rand  Pneumatic  Tools  are  built  for 
the  satisfaction  of  the  user — not  merely 
for  our  own  profit. 

WE  BELIEVE  THAT  THERE  IS  AC- 
TUALLY MORE  SERVICE  IN  OUR 
PNEUMATIC  TOOLS  THAN  IN  ANY 
OTHERS. 

And  probably  this   means  more  in   pneumatic 
\  tools  than  in  any  other  class  of  machine. 

)       Air  Compressors  Air  Hoists 

INGERSOLL  RAND  CO. 

j  NEW  YORK 

Pittsburgh  Office,  Farmers  Bank  Building 


THE 

GRAY-THURBER 
AUTOMATIC  TRAIN  CONTROL 

AND 

SIGNAL   COMPANY   OF    AMERICA 

Is  a  system  of  Automatic  Train  Control  and  Cab  Signal  which  is  de- 
signed to  convey  into  the  cab  of  a  Steam  Railroad  Locomotive  or  an 
Electric  Traction  Car,  the  same  character  of  signals  now  indicated 
ON  THE  SIDE  OF  THE  TRACK  by  the  Automatic  Block  Signal 
System  in  use  on  Steam  Railroads — and  together  with  the  transmis- 
sion of  said  signals  into  the  cab  of  the  engineer  or  motorman,  the 
Gray-Thurber  System  of  Automatic  Train  Control  will,  after  suf- 
ficient opportunity  has  been  given  to  the  engineer  or  motorman  to 
obe}'  said  signals  himself,  absolutely  automatically  shut  off  the  steam 
or  electric  power  and  apply  the  brakes,  should  the  engineer  or  motor- 
man  fail  to  do  so. 

A  Booklet  containing  full  information  and  detail  description  cov- 
ering the  operation  of  this  system  of  Automatic  Train  Control  and 
Cab  Signal,  will  be  mailed  upon  application  either  by  'phone  or  postal 
card,  to  the 

Gray-Thurber  Automatic  Train  Control  &  Signai  Go. 

SUITE  7077  and  7078  JENKINS    NEW  ARCADE  BUILDING, 

Liberty  Avenue,  Pittsburgh,  Penna. 

Bell  'Phone  2164  Court. 


m 


THE  RECOGNIZED  SUNDARD 
rOR  LOCOMOTIVE  HREBOXES 


THE  ASHTON   VALVE  CO. 


MAKERS  OF  THE 


I  fiigtiest  Grade  Muffler  and 
Open  Pop  Safety  Valves, 


Locomotive  Steam  and  Air 
Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES   MODERATE  RESULTS    GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

W.    B.   Leach,  Gen'l   Mangr.   4.  Treas. 


OFFICE    AND    works: 

383   DORCHESTER   AVENUE 
SO.    BOSTON.    MASS 


J.  G.    PLATT, 

Mechanical   Representativc 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE   MANUFACTURERS  OFTHE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa>.y  Lubrication  &.  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITT5BURQH,  PENNA. 

MANUFACTURING  SPKCIALISTS 

OF  MALLEABLK  CASTINGS 

FOR  THE  RAILROAD  AND 

CAR  COMPANY  TRADE. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 


NAME  Page 

American   Brake   Shoe  &   Foundry 

Co iii 

American   Locomotive  Company..        viii 

Ashton   Valve    Co xi 

Ball   Chemical    Co v 

Brady   Brass    Co Front  Cover 

Butler  Drawbar  Attachment  Co. . .      xviii 

Chicago  Pneumatic  Tool  Co v 

Cleveland  City  Forge  &  Iron 

Company Front  Cover 

Crosby  Steam  Gage  &  Valve  Co. . .  v 

Damascus  Brake  Beam  Co xvii 

Dixon,  Jos.,  Crucible  Co vi 

Flannery  Bolt  Co xi 

Fort  Pitt  Malleable  Iron  Co xii 

Franklin  Manufacturing  Co viii 

Galena-Signal  Oil  Co xii 

Gold  Car  Heating  &  Lighting  Co. .  vi 

Gould  Coupler  Co ii 


Gray-Thurber  Automatic  Train 
Control  and  Signal  Co.  of 
America     


Homestead  Valve  Mfg.  Co 

Hunt-Spiller  Mfg.  Co 

Independent    Pneumatic    Tool    Co. 

Ingersoll-Rand  Co 

Lawrencevil'e  Bronze  Co 

Long,   Chas.    R.,  Jr.,   Co 


NAME  Page 

Magnus    Metal    Company vi 

Manning,  Maxwell  &  Moore iii 

McConway  &  Torley  Company xv 

Nathan  Manufacturing  Co iv 

National  Car  Wheel  Co iii 

National  Malleable  Castings  Co. . .  vi 

National  Tube  Co i 

Niles-Bement  Pond  Co ix 

Peerless  Rubber  Mfg.  Co xvii 

Pittsburgh  Coal  Co   iv 

Pittsburgh    Equipment    Co.  .  Back  Cover 

Pressed  Steel  Car  Co xx 

Railway  Steel  Spring  Co xvi 

Safety  Car  Heating  &  Lighting  Co.       xvi 

Sipe,  James   B.  &  Co Front  Cover 

Standard  Coupler  Co xix 

Standard  Steel  Car  Co xviii 

Steel    Car  Forge  Co Front  Cover 

Suydam,   M.    B.    Co Back  Cover 

Union  Spring  &  Mfg.  Co xiv 

Union  Steel  Casting  Co xix 

Ward  Equipment  Co xix 

Washington  Coal  &  Coke  Co ix 

Westinghouse  Air  Brake  Co vii 

Westinghouse  Electric  &  Mfg.  Co.         vii 
Westinghouse  Machine  Co vii 


Union  Spring  &  Manufacturing  Co. 
SPRINGS 

KENSINQTON  JOURNAL  BOXES 

(ALL  STEEL) 

PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL    OFFICE: 

OLIVER  BUILDING,      PITTSBURGH,  PA. 


NEW  YORK    -    50  Church  St. 
CHICAGO       -     Fisher  Building. 
ST.  LOUIS     -     Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICA  NATIONAL  BANK  BUILDING. 


OFFICIAL  PROCEEDINGS 

Cf  the 

Railway  Club   qf  Pittsburgh. 


ORGANIZED  OCTOBER  l8.  19OI. 


Fisrt  yice-President. 

A.  G.  MITCHELL,  Supt.,  Penna. 
R.    R.    Co.,    Pittsburgh,    Pa. 

Second  Vice-President. 

J.  T.  CARROLL,  Supt.  M.  P.,  B. 
&  O.    R.   R.,  Pittsburgh,   Pa. 

Secretary. 

J.  B.  ANDERSON,  Chief  Clerk  to 
Supt.  Motive  Power,  Penna.  R. 
R.    Co.,   Pittsburgh,    Pa. 

Treasurer. 
J.   D.   McILWAIN. 

Executive  Committee. 

L.  H.  TURNER,  S.  M.  P.,  P.  &  L. 
E.   R.  R.  Co.,  Pittsburgh,  Pa. 

R  H.  STARK,  S.  R.  S.,  Pittsburgh 
Coal  Co.,   Coraopolis,    Pa. 

D.  J.  REDDING,  Asst.  S.  M.  P., 
P.  &  L.  E.  R.  R.  Co.,  McKees 
Rocks,  Pa. 


OFFICERS,    1911-1912 

President. 

F.   R.   McFEATTERS, 

Supt.    Union    R.    R.    Co.,    Port    Perry,   Pa. 

Finance  Committee. 


D.  C.  NOBLE,  Prest.,  Pittsburgh 
Spring  &  Steel  Co.,  Pittsburgh, 
Pa. 

S.  C.  MASON,  Sec'y,  McConway  & 
Torley    Co.,   Pittsburgh,    Pa. 

C.  E.  POSTLETHWAITE,  Mgr. 
Sales,  Pressed  Steel  Car  Co.,  Pitts- 
burgh,  Pa. 

Membership  Committee. 

D.  M.  HOWE,  Manager,  Jos.  Dixon 
Crucible   Co.,   Pittsburgh,    Pa. 

A.  W.  CROUCH,  Dist.  Mgn,  Dear- 
born Drug  &  Chemical  Works, 
Pittsburgh,    Pa. 

F.  M.  McNULTY,  Supt.  M.  P.  & 
R.  S.,  Mon.  Conn.  R.  R.,  Pitts- 
burgh,   Pa. 

M.  A.  MALLOY,  M.  M.,  Penna. 
R.   R.   Co.,   Pittsburgh,   Pa. 

A.    STUCKI,    Engineer, 
Pittsburgh,    Pa. 


Vol.  XI. 
No.  3 


Pittsburgh,  Pa.,  January  26,   1912. 


$1.00  Per  Year 
20c  Per  Copy 


Published   monthly,   except  June,   July  and    August,    by    the    Railway    Club    of    Pitts- 
burgh,   J.    B.    Anderson,    Secretary,    General    Offices    Penna.    R.    R.,    Pittsburgh,    Pa. 

Meetings  held  fourth  Friday  each  month,  except  June,  July  and  August. 

PROCEEDINGS  OF  MEETING, 
JANUARY  26th,  1912. 

The  meeting"  was  called  to  order  at  the  Monongahela  House, 
Pittsburgh,  Pa.,  at  8  o'clock  P.  M.,  with  President  F.  R.  Mc- 
Featters  in  the  chair. 
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The  following  gentlemen  registered : 
MEMBERS. 


Adams,  Chas.  B. 
Albree,  C.  B. 
Allison,  John 
Anderson,  J.  B. 
Ashley,  F.  B. 
Bailey,  R.  E.  L. 
Baldwin,  G.  C. 
Barth.  John  W. 
Battinhouse.  J. 
Beatty,  E.  A. 
Bealor,  B.  G. 
Eell,  W.  K. 
Bennett,  R.  G. 
Boyle.  Harry  E. 
Brown,  A.  M. 
Buechner,  W.  A. 
Coho.  O.  C. 
Conley,  C.  C. 
Conway,  J.  D. 
Courson,  C.  L. 
Cunningham,  R.  I. 
Davis,  I.  J. 
Davis,  J.  E. 
DeArment,  J.  H. 
Deckman,  E.  J. 
Dobson,  O.  C. 
Drane,  E.  J. 
Ferren,  Robt.  O. 
Fettinger,  H.  O. 
Fitzgerald,  D.  W. 
Flaherty,  P.  J. 
Foreman,  J.  E. 
Forsythe,  Geo.  B. 
Frame,  R.  S.,  Jr. 
Froelich,  J.  H. 
Gilg,  Henry  F. 
Gutierrez.  S.  J. 
Hagertv,  E.  D. 
Halliwell,  C.  J. 
Hammond,  H.  S. 
Hardman,  H.  J. 
Harriman,  H.  A. 
Hawthorne,  F.  M. 
Haynes,  J.  E. 


Higgins,  H.  L. 
Hink,  G.  L. 
Holbrook,  W.  H. 
Holt,  T.  W. 
Howe,  Harry 
Hurley,  Theo. 
Huyett,  E.  G. 
Mason,  F.  N. 
Mason,  Stephen  C. 
]\Iensch,  E.  M. 
]\Iooney,  J.  A. 
McNaight,  A.  H. 
Murphy,  W.  J. 
AIcFeatters,  F.  R. 
]\IcGaughey,  Chas. 
McGraw,  Wm.  P. 
McGrory,  Percy 
McXultv.  F.  M. 
McWilliams,  J.  B. 
OXearv,  D.  W. 
Orner,  'Milton  T.  S. 
Parkinson,  H.  D. 
Peach,  W.  M. 
Pfarr.  Jacob 
Pfeil,  John 
Pfister,  A.  J. 
Pitcairn.  N.  B. 
Rabold,  W.  E. 
Ralston.  A.  L. 
Ranck,  J.  M.,  Sr. 
Ream,  A.  H. 
Redding,  J.  H. 
Rennie,  G.  J. 
Rice.  D.  S. 
Richardson.  S.  W. 
Rinehart,  H.  W. 
Robinson,  S.  R. 
Rohn.  W.  B. 
Rowe,  IMartin  L. 
Rupp,  R.  D. 
Schiller,  John 
Schomberg,  W.  T. 
Schoming,  Geo. 
Schultz.  G.  H. 


Visitors. 
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Scott.  W.  A.,  Jr. 
Shook,  S.  D. 
Shumaker,  F.  S. 
Smith.  C.  E. 
Smith.  F.  W..  Jr. 
Smith.  J.  B. 
Snyder.  Jos. 
Stiicki,  A. 
Stoll.  H.  15. 
Sucki^ekl.  G.  A. 
Suhivan.  W.  H. 
Tavkjr.  F.  C. 
Taylor,  H.  G. 
Thomas,  E. 
Jenney,  Jacob 
Johnson.  Carl  A. 
Johnson.  W.  A. 
Jorclon.  Jas.  E. 
Kelly.  H.  B. 
Kennedy,  Jas. 
Kinch,  L.  E. 
Kinney,  M.  A. 
Kinter,  D.  H. 
Kinvon.  A.  G. 


Adams,  Lewis 
Anderson.  D.  W. 
Bauer.  A.  C. 
Bede.  J.  A. 
Berger.  H.  J. 
Bell,  C.  R. 
Bollinger,  Grant 
Brown,  Wm.  R. 
Buckel,  |osef 
Davidson,  W.  C. 
Dever,  R.  E. 
Dress,  Geo.  M. 
Earle,  J.  A. 
Eckard,  Wade  H. 
Gilbert,  A.  D. 
Gilg,  Henry  F..  Jr. 
Gillespie,  W.  J. 
Graham,  E.  H. 
Henderson,  J.  R. 
Henry,  F.  P. 
Henszey,  R.  E.,  Jr. 


Koch,  Felix 
Lehr,  H.  W. 
Lobez,  P.  L. 
Lockhart,  J.  C. 
Low,  J.  R. 
Mackert,  A.  A. 
Toomey,  J.  J. 
L'^nger,  J.  S. 
Waddeli,  F.  W. 
Walter,  W.  A. 
Walther,  G.  C. 
Warfel,  J.  A. 
Warnock,  H.  R. 
Wav,  R.  A. 
Weckler,  H.  L. 
Wescoe,  F.  B. 
Wetstone,  Newton 
White,  T.  D. 
White,  F.  L. 
Winter,  F.  W. 
Wiseman,  E.  B. 
Wood,  Ralph  C. 
Woodworth,  R.  B. 
Wright.  L.  S. 


VISITORS. 


Hodgson,  W.  B. 
Hoopes,  E.  L. 
Hunter,  J.  F. 
Hyde,  E.  L. 
James,  Robert  E. 
Johnston,  J.  D. 
Kopferschmidt,  B. 
Lewis,  D.  R. 
Lvle,  R.  J. 
Mahey,  C.  G. 
Montgomery,  H. 
Morgan,  J.  P. 
McCartney,  I.  G. 
McCurdy,'  G.  E. 
McDonough,  P.  J. 
Neff,  L.  M. 
Newman,  J.  F. 
Olson,  Carl 
Radcliffe.  J.  R. 
Rcymer,  C.  H. 
Schominof,  H. 
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Schnee.  F.  L.  Smith,  Wm. 

Shallenberger,  C.  :\I.  Sullivan,  H.  P. 

Shook,  A.  A.  Terrell,  H.  W. 

Spaith,  W.  F.  VonXormann,  A.  R. 

White,  J.  P. 

The  reading  of  the  minutes  of  the  last  meeting  was  dis- 
pensed with,  they  having  already  been  published. 

The  Secretary  read  the  following  list  of  applicants  for  mem- 
bership : 

Anderson,  D.  I\I.,  Manager  Railway  Steel  Spring  Co..  Twentieth 
and  Liberty  Sts.,  Pittsburgh.  Proposed  bv  Henry  F, 
Gilg. 

Anderson,  J.  P.,  Chief  Draughtsman,  Pressed  Steel  Car  Co.,  5257 
Carnegie  Ave.,  Pittsburgh,  Pa.  Proposed  by  M.  C. 
Blest. 

Adams,  Lewis,  Clerk,  Pressed  Steel  Car  Co.,  4004  Westminster 
St.,  Pittsburgh,  X.  S.,  Pa.    Proposed  by  C.  W.  :\Iillar. 

Easier,  F.  ]\L,  Assistant  Scale  Inspector.  P.  R.  R.  Co.,  809  Fifth 
Ave.,  Altoona,  Pa.    Proposed  by  F.  C.  Taylor. 

Bauer,  A.  C,  Foreman  Erecting  Shop,  P.  R.  R.  Co.,  228  X'orth 
Rebecca  St.,  Pittsburgh.  Proposed  by  H.  W.  Rine- 
hart. 

Bender,  Frederic  H.,  Draughtsman,  Pressed  Steel  Car  Co.,  421 
Sheffield  St.,  Pittsburgh.     Proposed  by  Harry  Howe. 

Billingham,  R.  A.,  Superintendent  ^Motive  Power,  P.  S.  &  X.  R. 
R.,  St.  Marys,  Pa.    Proposed  by  Geo.  A.  Gallinger. 

Bur  ford,  ^^^  F..  Extra  Agent,  P.  R.  R.  Co.,  Box  463,  Freeport, 
Pa.    Proposed  by  W.  P.  Peters. 

Clark,  D.  G.,  Local  Sales  ^Manager,  Firth-Sterling  Steel  Co.,  1422 
Oliver  Bldg.,  Pittsburgh,  Pa.  Proposed  bv  F.  ^L  I\Ic- 
Xulty. 

Cryle,  William,  Special  Officer,  P.  R.  R.  Co.,  Freeport,  Pa.  Pro- 
posed by  W.  P.  Peters. 

Daily,  Irwin  P.,  Clerk,  Station  blaster's  Office,  B.  &  O.  R.  R., 
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768  Melbourne  St.,  Pittsburgh,  Pa.    Proposed  by  W.  C. 
Drake. 

Deane,  Robert,  Chief  Clerk  to  General  Yard  Master,  B.  &  O.  R. 
R.,  4631  Chatsworth  Ave.,  Pittsburgh,  Pa.  Proposed 
by  W.  C.  Drake. 

DeWitt,  Jennings,  Vice  President,  Freeport  Clay  Products  and 
Mineral  Co.,  Freeport,  Pa.    Proposed  by  W.  P.  Peters. 

Dunne,  Walter  L..  Rep..  National  Linseed  Co.,  203  Oliver  Bldg., 
Pittsburgh,  Pa.     Proposed  by  H.  A.  Pratt. 

Easter,  Dr.  D.  M.,  Medical  Examiner,  P.  R.  R.  Co.,  Youngwood, 
Pa.    Proposed  by  J.  H.  Gumbes. 

Hager,  C.  S.,  Assistant  Supervisor,  P.  R.  R.  Co.,  Box  494,  Free- 
port,  Pa.    Proposed  by  W.  P.  Peters. 

Henry,  Frank  P.,  Assistant  Mill  Foreman,  Schoen  Steel  Wheel 
Wks.,  80  McKinney  Ave.,  Norwood  Place,  AIcKees 
Rocks,  Pa.     Proposed  by  D.  W.  OXeary. 

Hyde,  Elbert  L.,  Patent  Attorney,  1344  Oliver  Bldg.,  Pittsburgh, 
Pa.     Proposed  by  Frederick  Winter. 

Klein,  Nicholas  P.,  Assistant  Foreman  Car  Repairs,  P.  R.  R.  Co. 
Shops,  South  Pittsburgh.    Proposed  by  Jacob  Jenney. 

Kopferschmidt,  B.,  Foreman  Tin  Shop,  P.  R.  R.  Co.,  2444  Wylie 
Ave.,  Pittsburgh,  Pa.     Proposed  by  W.  H.  Sullivan. 

Lewis,  David  P.,  Foreman,  Machine  Shop,  Schoen  Steel  Wheel 
Wks.,  714  Island  Ave.,  McKees  Rocks,  Pa.  Proposed 
by  F.  W.  Waddell. 

McCartney,  J.  G.,  General  Foreman,  Passenger  Department, 
Pressed  Steel  Car  Co.,  411  Russelwood  Ave.,  McKees 
Rocks,  Pa.    Proposed  by  J.  M.  Ranck,  Sr. 

McCurdy,  G.  E.,  Engineer,  Penna.  Lines  West,  11 13  Union  Sta- 
tion, Pittsburgh,  Pa.    Proposed  by  R.  S.  Frame,  Jr. 

McDonough,  P.  J.,  Chief  Clerk  to  Master  Mechanic,  Schoen  Steel 
Wheel  Wks.,  3270  Bailey  Ave.,  Pittsburgh,  N.  S.  Pro- 
posed by  F.  W.  Waddell. 

Porter,  C.  D.,  Assistant  General  Foreman,  P.  R.  R.  Co.,  Pitcairn, 
Pa.    Proposed  by  J.  F.  Courson. 
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Richards.  H.  I.,  Tariff  Inspector,  P.  R.  R.  Co.,  222  Union  Sta- 
tion, Pittsburgh,  Pa.    Proposed  by  W.  P.  Peters. 

Rumsev,  T.  C).,  Jr.,  Foreman,  Wheel  Department,  Schoen  Steel 
\\'heel  Wks.,  708  \  ance  xA.ve.,  Coraopolis,  Pa.  Proposed 
b}-  F.  \\'.  \Vaddell. 

Sewell,  H.  B.,  Rep.,  H.  W.  Johns-]\Ianville  Co.,  951  Liberty  Ave., 
Pittsburgh,  Pa.     Proposed  by  J.  B.  Anderson. 

Shallenberoer,  C.  M.,  Assistant  on  Engineer  Corps,  P.  C.  C.  &  St. 
L.  Ry.,  5722  Kentucky  Ave.,  Pittsburgh,  Pa.  Proposed 
by  R.  S.  Frame,  Jr. 

Stillwagon,  C.  E.,  Chief  Clerk  to  Supt.  AI.  P.,  P.  S.  &  N.  R.  R., 
St.  ^larys.  Pa.    Proposed  by  Geo.  A.  Gallinger. 

Wolfe,  John  X..  Auditor,  American  Spiral  Spring  &  Manf'g. 
Co.,  506  Collins  Ave.,  Pittsburgh.,  I'a.  Proposed  by 
Henry  F.  Gilg. 

PRESIDENT :  As  soon  as  these  names  have  been  favorably 
passed  upon  by  the  Executive  Committee,  the  gentlemen  will  be- 
come members. 

There  are  two  vacancies  on  our  Standing  Committee  on  Re- 
vision of  AI.  C.  \\.  Rules.  To  the  vacancy  arising  from  the  death 
of  Mr.  Julius  Krause,  I  will  appoint  ]\Ir.  C.  E.  Boyer,  General 
Car  Inspector,  P.  R.  R. ;  and  in  the  place  of  Air.  A.  Lamar,  who 
has  moved  from  this  district,  I  will  appoint  Mr.  C).  J.  Parks, 
General  Car  Inspector,  P.  F.  W.  &  C.  Ry. 

If  there  is  no  further  business  to  be  taken  up  at  this  time,  we 
will  ])roceed  with  the  paper  of  the  evening,  on  "Oxy-acetylene 
Welding  and  Cutting,"  by  Air.  J.  A.  Warfel,  Manager,  Linde  Air 
Products  Company,  of  Pittsburgh,  Pa. 

OXY-ACETYLENE  WELDING  AND  CUTTING. 


BY   MR.    T.  A.   WWRFEL. 


Every  advance  in  the  art  of  making  metals  means  ultimately 
an  advance  in  civilization.  In  ])ast  ages  every  advance  was  used 
in  the  making  of  more  destructive  enoincs  of  war  with  which  to 
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enslave  other  nations,  and  hence,  in  most  cases,  caused  a  tempor- 
ary backward  step.  Today,  each  new  method  marks  an  important 
step  in  the  arts  of  peace,  and  becomes  an  immediate  factor  in  the 
civilization  of  the  world.  Just  such  a  factor  is  oxy-acetylenc 
welding  and  cutting.  While  this  object  has  been  attained  to  some 
extent  by  the  use  of  oxy-gas  and  oxy-hydrogen,  it  is  only  within 
the  last  few  years  that  a  really  satisfactory  method  has  been  de- 
veloped for  welding  and  cutting  with  the  use  of  oxygen  and 
acetylene  gases  bv  means  of  a  blowpipe,  simply  because  we  are 
able  to  get  a  very  high  temperature,  full  control,  and  simple  ap- 
plication, which  are  necessary  for  efficiency. 

The  highest  temperature  of  the  best  solid  fuel  furnaces  is 
about  3000°  Fahrenheit.  The  oxy-hydrogen,  which  was  the  hot- 
test of  gas  flames,  is  something  less  than  4000°  Fahrenheit.  The 
oxy-acetylene  flame  gives  a  temperature  of  about  6300°  Fahren- 
heit, being  more  than  double  the  hottest  solid  fuel  heat  known. 

In  every  process  of  welding,  internal  strains  are  always  set 
up.  These  are  due  to  the  fact  that  metal  expands  when  heated 
and  contracts  when  cooled,  so  that  when  two  pieces  of  metal  are 
welded  together  locally,  either  by  simple  fusion  of  the  parts,  or 
with  the  addtion  of  molten  metal,  contraction  occurs  as  the 
metal  cools.  When  these  parts  form  restrained  members  of  any 
structure,  the  internal  strains  produced  are  often  sufficient  to 
crack  the  metal. 

This  is  more  especially  the  case  when  welding  is  employed 
on  hard,  brittle  or  inelastic  material,  such  as  cast  iron,  and  the 
tendency  to  fracture  is  greatly  increased  if  the  cooling  of  the 
metal  after  welding  is  conducted  rapidly  or  irregularly.  The 
magnitude  of  the  forces  which  brings  about  this  fracture  in  cast 
iron  may  be  estimated  by  the  rules  for  contraction,  which  hold 
good  in  foundry  practice,  because  in  simple  fusion-welding,  the 
physical  conditions  of  expansion  and  contraction  in  and  around 
the  weld,  are  similar  to  those  of  the  foundry. 

Whenever  local  strains  exceed  the  strength  of  the  metal,  a 
fracture  must  invariably  occur.  These  strains,  however,  often 
remain  latent  within  the  metal,  so  that  the  fracture  may  not  ac- 
tually take  place  until  brought  about  by  some  external  cause, 
such  as  a  light  blow,  or  even  a  current  of  cold  air.  The  less 
brittle  a  metal  naturally  is,  or  in  other  words,  the  more  ductile  it 
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is,  the  better  it  is  capable  of  withstanding  internal  strains  of  this 
description.  The  sudden  cooling  of  any  metallic  body  which  has 
been  welded  should  be  avoided. 

In  order  to  relieve  a  welded  piece  of  metal  from  internal 
strains  due  to  welding,  it  is  desirable  not  only  to  pre-heat  the 
whole  of  the  part  when  possible,  but  also  to  re-heat  it  after  weld- 
ing, to  a  cherry  red  heat.  This  causes  molecular  rearrangement 
to  take  place  within  the  metal,  which  will  bring  about  a  distribu- 
tion, if  not  an  actual  dispersion,  of  internal  strains.  In  the  case 
of  cast  iron  this  treatment  is  imperative  where  a  repair  is  efifected 
in  a  restrained  member  of  the  structure  and  not  only  should  pre- 
heating and  re-heating  (or  annealing)  be  always  employed,  but 
the  raising  and  lowering  of  the  temperature  in  so  doing  should  be 
slow,  and  the  casting  should  be  kept  entirely  free  from  air 
draughts,  or  other  extraneous  cooling  effects.  This  treatment  is 
less  essential  for  steel,  but  it  is  always  beneficial. 

Unfortunately  for  large  work,  it  is  generally  impossible  to 
anneal  the  whole  structure  in  this  way.  In  such  cases  it  is  a  use- 
ful makeshift  to  heat  the  plate  for  a  considerable  area  around  the 
weld,  both  before  and  after  welding.  It  is  clear  that  the  nearer 
the  temperature  of  the  whole  structure  can  be  brought  to  the 
fusion  temperature  required  for  local  repair,  the  less  will  be  the 
excess  of  expansion  at  the  welded  point,  and  consequently  the  less 
will  be  the  local  strain  set  up  at  this  point  when  the  structure 
cools.  Too  much  attention  cannot  be  paid  to  this  physical  aspect 
of  welding,  and  even  when  the  process  of  fusion-welding  is  em- 
ployed to  fill  up  flaws  in  castings,  it  is  desirable,  when  possible, 
to  heat  the  whole  structure  before  and  after  treatment. 

The  strength  of  the  weld  produced  by  the  flame  is  almost 
invariably  somewhat  less  than  that  of  the  original  material.  This 
■may  be  due  to  the  use  of  welding  strips  of  inferior  tensile  strength 
or  to  those  internal  strains  which  have  already  been  referred  to. 
It  is  also  undeniable  that  the  structure  of  the  material  in  the  weld 
is  less  homogeneous  than  in  other  parts.  This,  however,  is  largely 
a  matter  of  skill  on  the  part  of  the  individual  welder.  It  is  possi- 
ble for  a  competent  welder,  at  his  discretion,  to  give  a  greater  or 
less  strength  to  the  welded  part,  and  for  this  reason  it  is  the 
work  of  one  man  again  another. 

Very  often  the  question  is  raised  as  to  whether  or  not  iron 
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and  steel  plate,  when  welded  by  the  oxy-acetylene  process,  does 
not  show  in  the  weld  a  certain  quantity  of  carbon  formation, 
thereby  rendering  the  material  at  the  point  of  juncture  somewhat 
brittle,  and  thus  having  a  deteriorating  effect  upon  the  weld. 

To  determine  this  point,  one  of  our  friends  had  a  number 
of  samples  taken  and  plane  sections  were  produced  by  cutting 
vertically  through  the  weld.  The  samples  were  then  ground  and 
polished  in  the  ordinary  manner.  One  part  of  which  had  been 
etched  and  treated  to  an  alcoholic  solution  of  pictric  and  showed, 
according  to  microscopic  photographs  taken,  that  the  distribution 
of  the  ferrite  and  pearlite  was  perfectly  regular  and  even  through- 
out the  entire  welded  portion. 

It  was  thereby  shown  that  the  question  sometimes  raised 
concerning  the  impracticability  of  obtaining  a  perfect  and  last- 
ing weld  by  employing  the  oxy-acetylene  flame,  is  without  scien- 
tific or  practical  foundation,  due  to  the  fact  that  the  separation 
of  the  carbon  claimed  to  take  place  by  imperfect  combustion  of 
the  gases,  does  not  exist.  The  only  noticeable  irregularity,  as  the 
result  of  the  research  made,  was  the  fact  that  the  particles  of  the 
slag  contained  in  the  iron  had  lost  their  thread-like  character, 
which  is  produced  in  the  rolling  of  the  original  plate.  These 
showed  in  the  Aveld  as  minute  knot-like  particles,  which  were  dis- 
tinguished from  the  pearlite  by  the  color. 

Another  point  often  raised,  which  the  experiment  seemed  to 
clear  up.  was  the  effect  of  the  gases  employed  in  conducting  a 
weld  upon  the  sulphur  content  of  the  part  welded.  It  was  found 
that  the  weld  was  poorer  in  sulphur  than  the  product  itself,  al- 
though the  distribution  of  the  sulphur  in  the  welded  part  seemed 
to  be  more  uniform  than  it  was  in  the  original  plate. 

When  overheating  or  burning  has  caused  the  metal  to  crys- 
tallize through  to  both  sides  of  the  weld,  the  fibrous  structure  of 
the  metal  may  be  so  far  destroyed,  and  the  strength  of  the  weld  so 
impaired,  as  to  make  the  weld  worthless,  and  even  annealing  may 
fail  to  return  the  metal  to  its  original  condition. 

Every  man  connected  with  the  mechanical  department  of  a 
railroad  or  manufacturing  industry  has  his  own  problems  to  solve, 
and  if  not  careful  is  liable  to  turn  down  a  proposition  which,  if 
given  proper  attention,  proves  to  be  a  great  time  and  money- 
saver  for  his  shop.    Just  as  an  example :     Some  time  ago  a  large 
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factory  purchased  four  automatic  machines  for  a  certain  class  of 
work.  The  machines  required  the  services  of  one  good  machine 
hand  and  one  ordinary  helper.  The  machine  man,  in  time,  was 
able  to  get  excellent  results,  but  soon  conceived  the  very  bright 
idea  that  he  should  get  a  substantial  increase  in  pay.  The  outcome 
was  that  they  let  him  go.  The  succeeding"  two  men  put  on  the 
machines  were  failures,  principally  on  account  of  their  not  having" 
the  services  of  the  man  sent  out  by  the  company  who  sold  the 
machines.  For  two  years  these  machines  were  idle,  and  one  dav 
a  new  man  came  into  the  department  where  the  machines  were 
standing,  and  asked  permission  to  have  an  operator  come  from 
the  firm  who  sold  the  machines  and  give  instructions  regarding" 
their  operation.  The  operator  sent  bv  the  company  asked  that, 
in  conjunction  with  a  good  machine  hand,  the  assistant  foreman 
of  the  department  should  learn  to  operate  the  machines.  Today 
you  will  find  these  four  machines  giving  good  service  with  twelve 
others  which  were  purchased  later. 

Another  concern,  at  one  time,  purchased  the  right  to  build 
certain  machines  for  making  some  of  their  products.  The  prin- 
cipal of  the  machines  was  good,  but  in  practice  did  not  w'ork  out 
as  expected,  consequently  the  firm  buying  the  right  to  make  them, 
spent  probably  a  year  and  a  half  in  re-designing,  with  the  result 
that  they  were  able  to  get  very  good  results,  and  if  you  should 
have  the  opportunity  to  see  the  old  and  the  new  machines  side  by 
side,  you  would  hardly  recognize  them  as  being  used  for  the 
same  purpose. 

These  illustrations  were  given  to  show  that  any  apparatus 
or  process  which  has  been  carefully  worked  out  and  backed  by 
a  representative  firm.  will,  if  given  proper  attention,  become  a 
success. 

Oxy-acetylene  welding  is  a  good  thing,  and  to  be  made  suc- 
cessful must  be  regarded  as  a  trade,  which  can  only  be  mastered 
by  intelligent  work  and  gradual  development  from  simple  to 
difficult  jobs  (and  truly  cannot  be  mastered  within  a  few  days, 
as  we  were  sometimes  led  to  believe  by  some  over-zealous  sales- 
men ).  Much  depends  on  the  intelligence  and  ability  of  the  work- 
man. A  skilled  welder  will  use  a  hammer  freely  as  well  as  a 
blowpipe,  more  especially  on  a  vertical  or  overhead  weld  in  plates 
which  are  subsequently  to  be  subjected  to  pressure  strains.     Bv 
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the  judicious  use  of  hammering  at  the  right  moment  on  the  welded 
part,  the  metal  can  always  be  made  denser,  with  the  result  that  the 
strength  of  the  weld  is  increased. 

The  following  suggestions  are  practical  and  necessary  for 
success  in  welding : 

Great  care  nuist  be  taken  to  remove  scale  and  entirely  clean 
the  surface  and  >i(^.^i:  of  the  metal  where  the  welding  is  to  l)e 
done.  You  must  be  careful  to  prepare  the  parts  to  be  welded 
either  bv  beveling  deeply  so  as  to  enable  the  metal  to  be  melted 
throughout  the  entire  thickness  of  the  plate  or  by  cutting  away 
sufficient  metal  to  enable  the  blowpipe  flame  to  penetrate  to  the 
under  side  of  the  plate,  and  thus  insure  that  the  added  metal  is 
welded-in  throughout. 

In  the  thicker  sections  of  plate  the  edges  should  be  melted 
inwards  for  at  least  25  per  cent  of  the  thickness  of  the  plate,, 
while  adding  additional  molten  metal  from  the  feeding  wire. 
This  is  a  secret  of  good  welding  which  beginners  invariably 
neglect. 

When  working  upon  sections  of  material,  the  experienced 
welder  displays  his  skill  by  raising  the  flame  just  at  the  moment 
when  fusion  has  proceeded  so  far  that  complete  welding  is  as- 
sured, and  before  the  heat  has  advanced  to  a  point  where  the  ma- 
terial may  be  destroyed  or  pierced.  Practice  enables  him  to  con- 
duct this  operation  with  great  rapidity.  It  is  especially  import- 
ant in  thin  work  that  the  flame  of  the  blowpipe  should  not  be 
oxidizing,  but  rather  decidedly  reducing. 

Light  hammering  in  the  case  of  wrought  iron  and  steel  is, 
when  possible,  always  desirable,  while  the  metal  is  in  a  plastic 
condition. 

Never  attempt  to  re-weld  a  cracked  weld.  Always  cut  or 
drill  out  a  larger  area  than  before,  in  order  to  remove  all  fill- 
ing-in  material,  then  re-weld,  and  insert  a  patch  if  reciuired. 

Never  neglect  to  pre-heat  and  afterwards  anneal  as  much  as 
possible.  The  importance  of  this  treatment  cannot  be  exagger- 
ated, not  only  in  dealing  with  cast  iron,  but  in  materials  of  all 
description. 

In  the  welding  of  ordinarv  iron,  or  mild  steel  plates,  it  is 
found  that  the  best  general  results  are  obtained  by  em])loving  as 


yS  Proceedings  Railway  Club  of  Pittsburgh. 

the  welder-feeder,  soft  Norway  or  Swedish  iron  wire,  as  free  as 
possible  from  carbon. 

In  the  welding  of  cast  iron  rods  of  ferro-silicon  are  em- 
ployed as  feeders.  Pure  metallic  copper  is  also  sometimes  em- 
ployed as  a  feeder  in  the  repair  of  complicated  cracks  in  cast 
iron,  with  which  it  is  found  to  make  a  satisfactory  weld.  As 
a  general  rule,  it  is  also  found  advantageous  to  employ  some 
welding  flux,  of  which  there  are  several  varieties  on  the  mar- 
ket. 

Copper  to  copper  fusion  welding  is  frequently  employed,  but 
chiefly  on  light  work.  Owing  to  the  great  heat  conductivity  of 
copper,  local  welding  cannot  be  effected  with  the  same  economy 
as  in  the  case  of  iron  or  steel. 

Aluminum  is  very  successfully  welded  today  by  simply  keep- 
ing out  of  the  weld  the  film  of  aluminum  oxide  which  forms  in 
the  weld. 

It  has  been  interesting  to  watch  the  rapid  development  of 
oxy-acetylene  welding  during  the  past  two  years,  and  the  next 
two  years  will,  without  doubt,  see  a  much  more  rapid  develop- 
ment. 

STEREOPTICON   VIEWS   SHOWX   AND   EXPLAINED. 

You,  no  doubt,  are  aware  that  the  battleship  Maine,  in  Ha- 
vana Harbor,  is  being  cut  up  by  the  oxy-acetylene  blowpipe,  and 
believe  you  will  be  interested  in  seme  general  views  of  the  wreck- 
age. 

I — General  view  of  the  Maine  and  cofferdam. 

2 — The  acetylene  generator  is  shown  on  top  of  the  port  tur- 
ret. The  starboard  turret,  with  its  two  ten-inch  guns,  have  never 
been  found.     The  armor  of  the  turret  was  ten  inches  thick. 

3 — General  view  taken  while  blue  jackets  from  the  North 
Carolina  were  visiting  the  wreck. 

4 — Secretary  of  War  Stinson  visiting  the  wreck. 

5 — Seven  1 8-inch  I  beams  cut  in  less  than  two  hours. 
(Fig.  I.) 
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Figure  1. 

6 — Two  2j-^"x8>4"  and  two  4"xii"  steel  risers  cut  in  i6 
minutes. 

7 — Some  cutting-  done  on  the  S.  S.  Kentucky  at  the  Norfolk 
Navy  Yards  ;  about  20  feet  of  cutting  through  steel  structure 
varying  in  thickness  from  j4"  to  3".  Total  time  of  cutting,  i 
hour  and  45  minutes.  Cost  of  cutting,  including  labor  and  ma- 
terial, about  $4.90. 

8 — Showing  repairs  made  to  lower  tube  sheet  of  a  Cahall 
vertical  water  tube  boiler.  Thickness  of  plate  }i"  and  diameter 
of  tubes  4".  The  usual  method  for  making  repairs  to  the  lower 
sheet  was  to  tear  dow^i  the  outside  wall  of  brick,  take  out  all 
the  tubes,  about  130,  and  put  in  an  entire  new  sheet.  In  making 
repairs  with  the  oxy-acetylene  blowpipe,  tubes  were  removed 
from  the  defective  holes  and  repairs  were  made  without  dis- 
turbing any  other  part  of  the  boiler.  You  will  note  that  there 
were  cracks  in  the  flange  at  holes  2  to  8  inclusive,  and  14  and 
15,  which  were  chipped  out,  and  in  this  instance  not  in  the  proper 
manner,  as  the  workmen  misunderstood  what  was  meant  by  a 
V-shaped  opening,  and  chipped  away  the  metal  clean,  leaving  an 
opening  at  the  tube  hole  about  !}<"  wide  and  extending  in  a  V 
shape,  down  to  the  bottom  of  the  flange.  This  opening  was 
chipped  straight  down  without  leaving  a  bevel  of  any  kind,  and 
for  this  reason  you  can  readily  see  that  the  work  was  much 
greater  than  it  would  have  been  if  the  job  had  been  properly  pre- 
pared. This  welding  proved  beyond  a  doubt  that  large  openings 
could  be  closed  up  by  another  kind  of  metal  and  successfully 
stand  steam  pressure  under  actual  working  conditions.  In  addi- 
tion to  filling  the  large  openings,  it  was  necessarv  also  to  weld 
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on  new  material  around  the  tube  holes  i  to  17  inclusive.  These 
holes  had  all  been  worn  eliptical  in  shape  and  in  some  cases  were 
^"  out  of  round.  At  tube  16  a  patch  had  been  riveted  on,  but 
was  leaking  badly.  This  was  completely  covered  over,  the  rivets 
were  welded  in,  and  the  crack,  about  2"  long  in  the  tube  sheet, 
was  welded  from  the  under  side,  demonstrating  that  overhead 
welding  can  be  successfully  carried  out.  The  actual  time  for 
welding  was  17  hours  and  the  total  cost,  including  labor  and 
material,  was  $29.40,  against  $700  to  $1,000  to  do  the  work  in 
the  usual  way.  The  work  was  thoroughly  inspected  by  a  repre- 
sentative of  the  Fidelity  Insurance  Company,  who  pronounced  it 
O.  K.,  and  the  boiler,  with  several  others  repaired  at  the  same 
time,  has  been  in  operation  for  almost  one  year  under  160  pounds 
steam  pressure.     (Fig.  2.) 


Figure  2. 

9 — Showing  method  of  preparing  patches  for  welding  into 
side  sheets.  Letter  "A"  represents  the  staybolts  and  "B"  repre- 
sents the  bolts.  The  first  operation  for  putting  in  a  patch  of  this 
description  is  to  cut  out  an  opening  in  the  side  sheet  with  the  cut- 
ting blowpipe,  and  with  a  pneumatic  chisel  bevel  the  edge  and 
then  prepare  a  sheet  to  fit  the  opening,  beveling  the  edge  of  the 
sheet,  also  fluting  the  sheet  all  the  way  around,  as  shown  by  the 
light  lines  over  the  staybolts.  After  the  weld  is  completed,  it  is 
possible  to  hammer  out  part  of  the  flute  in  order  to  make  a  more 
level  surface. 

TO — Showing  a  sheet  welded  in  down  to  mud  ring.  On  one 
end  the  sheet  is  28"  wide  and  on  the  other  it  is  40".     The  total 
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lcii.Q"th  is  73,/ j".     Time  for  weklino-  was  133/  hours.     Total  cost, 
including'  labor  and  material,  approximately  $17.00. 

1 1 — Showing-  patch  welded  in  side  sheet  of  fire  box  32" 
wide,  by  60"  long.  Time  17  hours  with  welder  and  helper.  To- 
tal cost,  including  labor  and  material,  $20.50.  The  time  given 
includes  delays  in  making  electric  light  connection,  air  hammer 
connections,  welding  and  for  boiler  makers  to  vacate  fire- 
box.    (Fig.  3.  ) 
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Figure  3. 

12 — Showing  side  sheet  42"  high  extending"  along  full  length 
of  firebox  91"  which  was  welded  in.  The  old  sheet  was  cut  out 
with  the  cutting  blowpipe  in  15  minutes,  one  man  operating, 
total  cost  60c.  The  w'eld  was  made  in  seven  hours  with  one 
welder  and  a  helper.     Total  cost,  including  labor  and  material, 
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Figure  4. 


82 


Proceedings  Railway  Club  of  Pittsburgh. 


$8.96.  The  time  given  includes  delays  in  making  light  connections^ 
air  hammer  connection  and  waiting  for  boiler  maker  to  vacate 
firebox.     (Fig.  4.) 

13 — Showing  six  cracks  between  staybolts  on  inside  sheet  at 
fire  line.  Time  for  doing  the  work  includes  eight  hours  for 
welder  and  three  hours  for  boilermaker.  Total  cost,  including 
labor  and  material,  $8.68.  If  these  cracks  had  been  plugged,  190 
plugs  would  have  been  required  at  a  total  cost  of  $17.90  for  labor 
and  material.    Estimated  saving  of  $9.12.     (Fig.  5.) 
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Figure  5. 

14 — Showing  at  8"  crack  inside  the  smoke  box.  Time  for 
welding,  3^  hours,  one  man.  Total  cost,  including  labor  and 
material,  S4.00.     (Fig.  6.) 


Figure  6. 

15 — Upper  sketch  shows  a  crack  along  the  bend  of  the  side 
sheet.     Time,  two  hours,  one  man.     Total  cost,  including  labor 
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and  material,  $1.54.  Lower  cut  shows  patch  in  corner  of  front 
sheet  7"x9".  Time  3J/2  hours,  one  man.  Total  cost,  including 
labor  and  material,  $3.96.     (Fig.  7.) 


Figure  7. 

16 — Cracks  welded  in  flange  of  back  flue  sheet.  Plugs  were 
removed  and  hole  filled,  2^"x5^".  Plugs  removed  from  side 
sheet  and  hole  filled,  4"x3^".  One-inch  crack  in  the  upper  right- 
hand  corner  of  back  flue  sheet.  Time  for  three  operations,  5 
hours.     Cost  $2.57. 

17 — Steel  plate  transformer  tank  with  radial  tubes  to  pro- 
vide additional  radiating  surface  for  cooling  of  hot  oil  in  trans- 
former. Longitudinal  seams  of  tank  are  welded  and  all  bent 
tubes  are  welded  in  shell. 

18 — View  showing  shape  of  open  joint  in  a  cylindrical  shell 
when  being  welded.  The  open  sides  draw  together  as  welding 
proceeds  and  it  is  necessary  to  keep  the  two  edges  apart  about 
Yx'  to  the  foot. 

19 — An  ammonia  generator  with  the  vertical  analizer  shell 
welded  directly  onto  the  horizontal  generator  shell.  Both  shells 
are  24"  diameter  inside,  made  of  ^"  flange  steel.  The  vertical 
shell  is  about  6  ft.  long  and  the  horizontal  about  11  ft.  long. 
Tested  and  found  tight  at  400  lbs.  pressure  per  sq.  in.  hydr.  pres- 
sure.    (Fig.  8.) 

20 — Steel  ammonia  receiver,  10"  diameter  by  4  ft.  long  with 


■84 


Proceedinsis  Raihvcn-  Clnb  of  Pittsburc:!!. 


Figure  8. 

welded  heads.  Tested  uj)  to  2500  lbs.  per  sq.  in.  hydr.  pressure. 
Xo  leak. 

21 — Steel  i)ipe  headers  with  welded  nozzles  for  ammonia 
connections.     Tested  with  300  lbs.  air  pressure  imder  water. 

22 — Ammonia  accumulator  36"  in  diameter  l)v  10  ft.  long. 
Shell  -l^".  heads  V^"  welded.  Two  10"  dia.  pi])e  nipples  welded 
on  top  head.  3"  side  nozzles  welded  to  shell  and  lower  head. 
Tested  to  400  lbs.  hydr.  pressure. 

23 — Welding  a  girth  seam  on  a  shell.  Shell  49"  in  diameter 
by  36  ft.  long-,  ^ii,"  thick  steel. 

24 — Same  shell  just  shown,  showing  the  longitudinal  as  well 
as  the  girth  seam. 

25 — This  is  the  shell  shown  in  the  previous  slides,  which, 
completed,  is  used  as  an  amr.ionia  generator  under  a  working 
pressure  of  300  lbs. 

]\IR.  WARFEL :  T  have  some  liquid  air  here  which  I 
thought  might  be  of  interest  to  you. 

OUESTlO>r :     How  far  is  the  liquid  air  below  zero? 

MR.  WARFEL:    312°  F. 

QUESTION  :     How  long  will  it  stay  liquified? 

]MR.  WARFEL:  We  sent  a  receptacle  like  this  from  Buf- 
falo to  Xew  (  )rleans. 
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PRESIDENT :  I  understand  there  are  quite  a  number  here 
who  have  had  experience  in  handling  the  oxy-acetylene  blow- 
pipe on  wreck  trains  and  in  shops,  and  we  would  be  glad  to  hear 
from  any  of  them.  Air.  Davis,  will  you  give  us  some  of  your  ex- 
perience ? 

]\IR.  I.  J.  DAVIS.  I  have  had  some  experience  in  the  use 
of  the  oxy-acetylene  welding  system.  And  there  is  one  question 
I  would  like  to  ask  while  we  are  on  the  subject,  and  that  is  with 
reference  to  the  space  required  to  make  a  perfect  weld  between 
two  adjoining  members  before  making  a  weld,  in  other  words, 
how  close  the  metal  should  come  before  you  commence  to  fill  in. 

]\1R.  WARFEE :  Simply  bevel  the  metal  to  a  point  on  each 
side  and  bring  them  together. 

AIR.  DAVIS  :  It  is  not  always  economical  to  bevel  the  ma- 
terial before  you  weld  it. 

AIR.  WARFEL :     What  thickness  of  material  ? 

AIR.  DAMS :    Take  the  use  of  3/32",  J^"  or  3/16"  metal. 

AIR.  WARFEL:  You  get  better  results  by  beveling  3/32" 
and  upwards. 

AIR.  DAA'IS  :  From  what  we  have  found  out  from  practi- 
cal experience  we  have  been  leaving  the  metal  apart  possibly  the 
thickness  of  the  metal. 

AIR.  W^\RFEL :  That  will  work  out  all  right,  but  the  ex- 
pense increases  as  you  increase  the  distance  between  the  parts  to 
be  welded. 

AIR.  DAA-'IS  :  What  practice  would  you  follow  to  prevent 
light  sheets  from  buckling,  caused  by  the  heat  which  you  carry 
throughout  the  sheet,  due  to  the  welding  process  ? 

AIR.  WARFEL:  If  you  have  in  mind  the  sides  of  cars, 
you  do  not  want  any  projection,  you  want  it  perfectly  straight. 
The  only  thing  to  do  is  to  put  the  sheets  in  a  jig,  to  hold  them 
down  to  position. 

AIR.  F.  W.  WINTER :  There  is  one  question  I  would  like 
to  ask.  In  welding  side  sheets  of  fire  boxes  of  locomotives,  how 
is  the  pre-heating  effected?  When  you  showed  cracks  in  the 
locomotive  smoke  box  in  your  pictures,  what  preparation  is  made, 
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is  any  of  the  material  cut  out,  and  if  so,  how  much?  Then  in 
the  welding  of  aluminum,  what  is  the  best  method  of  removing 
the  film  of  oxide  which  forms  on  the  wall? 

MR.  WARFEL :  In  preparing  a  crack  such  as  shown  in  the 
smoke  box,  simply  bevel  to  the  bottom  of  the  sheets. 

MR.  WINTER:    Mechanically  or  with  the  blowpipe? 

MR.  WARFEL :    With  a  chisel. 

MR.  WINTER:  The  pre-heating  of  the  side  sheets  of  the 
firebox,  how  is  that  accomplished? 

MR.  WARFEL:  It  is  not  necessary  to  pre-heat  on  side 
sheets,  but  it  is  a  good  plan  to  re-heat  around  the  weld  a  short 
distance  after  finishing  the  weld. 

MR.  DAVIS  :  You  say  to  bevel  the  metal  before  you  pro- 
ceed to  weld.  What  direction  would  you  bevel  that  metal,  in  or 
out?  For  instance,  where  you  have  two  sheets  lying  one  on  top 
of  the  other  with  a  butt  joint  and  you  want  to  weld  that  joint, 
what  is  the  best  method  of  beveling  that,  in  or  out  ? 

MR.  WARFEL:  Bevel  it  out  about  45°.  All  that  is  for  is 
to  enable  you  to  get  to  the  bottom  of  }-our  sheet. 

MR.  A.  STUCKI :  There  is  too  much  harmony  here  to 
suit  me.  First  of  all,  as  to  the  welding,  I  have  really  nothing  to 
add.  We  all  agree  that  it  is  a  first-class  means  of  uniting  metal. 
Look  at  that  crack  in  the  smoke  box.  How  cheaply  and  quickly 
it  was  done,  and  in  my  opinion  it  is  just  as  good  as  the  solid  sheet. 
And  for  sides  of  a  car  or  for  these  small  gas  tanks  I  feel  per- 
fectly satisfied  that  it  makes  a  job  as  good  as  the  original.  Also 
a  corner  of  a  firebox,  possibly.  But  to  weld  up  a  boiler 
sheet  or  a  boiler  head  with  Norway  iron  and  think  we  have  as 
good  a  job  as  the  original.  I  can  not  see  it  yet.  When  you  de- 
sign a  boiler  you  figure  on  all  the  stresses  and  all  the  strength 
there  is  in  the  steel  originally,  to  give  you  a  factor  of  safety.  Now 
steel  is  very  much  stronger  than  Norway  iron.  And  even  as- 
suming that  you  have  a  job  as  good  as  you  can  possibly  make  it, 
you  certainly  haven't  got  a  job  any  stronger  than  the  Norwav 
iron,  which  is  very  much  weaker  than  steel  originally,  not  to 
speak  about  the  excessive  heating  that  has  been  mentioned.  This 
is  one  point  on  which  I  am  in  doubt,  and,  for  my  part,  I  would 
not  like  to  run  a  locomotive  with  a  boiler  treated  that  wav. 
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To  come  to  the  question  of  cutting,  that  is  another  very  im- 
portant field,  just  as  important  as  the  welding.  There  is  abso- 
lutely no  question  about  the  speed.  You  can  cut  metal  just  as 
quickly  and  as  nicely  as  you  want  to.  And  Mr.  Warfel  was  kind 
enough  to  show  me  to  my  satisfaction  that  the  cutting  of  thin 
sheets  can  be  done  successfully  and  economically.  And  as  a  re- 
sult, the  company  with  which  I  am  connected  purchased  an  ap- 
paratus and  it  is  doing  good  work,  especially  in  welding.  There 
is  no  question  that  it  paid  for  itself  long  ago.  But  as  to  cutting 
thick  heads  of  casting,  I  do  not  speak  of  the  speed — that  is  all 
right — but  as  to  the  cost,  I  am  not  satisfied  at  all  as  to  whether  it 
is  cheaper  than  to  use  a  cold  saw.  I  would  like  the  speaker  to 
give  us  exact  figures  in  each  case.  Say  we  have  a  piece  7"  in 
diameter.  We  know  what  it  costs  with  cold  sawing.  What 
should  it  cost  with  your  process?  If  it  costs  us  more  than  that 
I  would  like  to  know  why  we  do  not  get  the  same  results.  You 
told  me  once  we  did  not  have  our  nozzles  adjusted  right.  I 
would  be  glad  to  get  exact  information  on  the  cost  question,  what 
it  should  cost. 

MR.  WARFEL :  There  is  one  man  in  the  audience  who 
does  not  want  to  talk,  but  I  would  just  like  him  to  tell  us 
whether  he  thinks  the  plant  in  his  foundry  cuts  them  off  as 
cheaply.     That  is  Mr.  Way. 

MR.  L.  A.  WAY:  We  have  installed  in  the  steel  foundry 
a  machine  for  cutting  off  the  heads  of  steel  castings.  Doubtless 
Mr.  Warfel  is  familiar  with  it.  We  had  in  our  foundry  four 
high-speed  inserted  teeth  saws.  It  took  two  men  on  day  turn  and 
two  men  on  night  turn  to  keep  up  with  our  work  with  these  four 
saws.  Now,  with  one  cutter  working  nine  hours  a  day,  with 
one  man,  I  am  always  right  up  to  the  limit.  I  have  figured  it  out 
on  many  castings  and  it  is  a  fact  that  it  is  cheaper  in  every  way. 
And  they  will  cut  off  a  head  of  a  steel  casting  while  a  man  is 
setting  it  up  and  getting-  it  ready  for  a  cold  saw. 

MR.  STUCKI:    How  much  oxygen  is  used  in  that  test? 

MR.  WAY:  We  use  anywhere  from  six  to  ten  tanks  a  day' 
with  an  average  of  six  tanks  a  day  during  the  month.  We  have 
two  plants,  one  at  each  end  of  the  foundry,  and  one  man  will 
often  get  ahead  in  his  work  and  go  down  to  the  other  end  with 
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the  other  man.  and  that  makes  the  use  of  oxygen  run  up.  He 
would  probably  use  three  tanks  at  his  end  and  go  down  to  the 
other  end  of  the  work,  so  that  some  days  we  will  use  ten  tanks, 
some  days  five,  some  days  four,  but  they  keep  the  work  up  with 
an  average  of  about  six  tanks  a  day. 

MR.  W'ARFEL :  P'sing  an  average  of  six  tanks  of  oxygen 
per  day.  with  the  man  and  the  acetylene  would  probably  run 
$16.00.  Of  course,  this  cutting  is  largely  up  to  the  skill  of  the 
operator.  One  man  will  use  double  the  amount  another  will  use 
on  account  of  using  a  greater  pressure. 

MR.  FELIX  KOCH  :  What  proportion  would  you  use  be- 
tween acetylene  and  oxygen  in  welding,  and  what  is  the  effect  on 
the  weld  of  using  more  oxygen  than  acetylene  ? 

3iIR.  W^VRFEL :    Too  much  oxygen  Avill  oxidize  the  weld. 

]\IR.  KOCH:     What  is  the  proper  proportion? 

]\IR.  WARFEL :  About  1.5  cu.  feet  of  oxygen  are  con- 
sumed for  one  cubic  foot  of  acetylene. 

PRESIDENT  :  I  understand  there  are  men  here  who  un- 
derstand or  have  had  experience  in  wrecking,  cutting  draw  bars, 
and  that  kind  of  thing.  Air.  Halliwell.  Assistant  jMaster  ]\Ie- 
chanic,  P.  R.  R.  ? 

AIR.  C.  J.  HALLIWELL:  I  do  not  know  that  I  can  say  a 
whole  lot  on  the  subject.  Practically  all  the  work  is  being  done 
in  our  department  by  this  process  it  works  all  right  and  assists 
materially  in  clearing  up  accidents.  While  I  am  on  the  subject, 
I  would  like  to  ask  about  welding  tubes.  That  is  a  question  we 
are  very  much  interested  in,  and  are  having  trouble  with. 

AIR.  AVARFEL :  Welding  tubes  into  the  back  flue  sheet  of 
a  locomotive  has  been  tried  by  two  railroad  companies  without 
success.  At  the  present  time,  one  of  these  companies  is  experi- 
menting along  the  lines  of  brazing.  How  far  that  has  gone  I  am 
unable  to  sa\-.  I  do  not  think  they  have  made  any  report  on  it. 
It  is  something  we  have  not  done  so  far. 

MR.  B.  KOPFERSCHAIIDT:     Is  it  impossible? 

AIR.  WARFEL :  They  claim  that  they  do  it  in  France.  We 
have  not  done  it  in  this  countrv,  so  far  as  I  know. 
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PRESIDENT:  Mr.  Kopferschmidt,  can  you  give  any  in- 
formation on  the  brazing  of  flues  ? 

AIR.  KOPFERSCHMIDT:  I  would  not  expect  to  braze 
them— I  would  try  to  weld  them.  In  brazing  a  flue,  we  could  not 
control  expansion  and  contraction,  and  so  the  sheet  cracked.  We 
had  a  flue  sheet  outside  of  a  locomotive  on  which  we  tried  to 
braze  flues  with  a  Linde  torch,  which  did  not  crack.  I  do  not 
know  how  it  was  for  strength,  but  I  do  not  belive  it  would  hold 
the  vibrations  of  the  flue.  Generally  I  try  welding.  Sometimes 
we  get  a  pretty  good  job  of  welding  by  keeping-  the  sheet  warm 
all  of  the  time.  When  you  weld  a  flue  yovi  must  get  your  expan- 
sion out  on  the  side  and  you  have  g^ot  more  metal  in  the  flue 
sheet.  By  keeping  it  warm  all  of  the  time,  when  you  get  through 
with  a  finished  flue  and  drive  a  drift  pin  in  it,  it  expands  about 
1/16",  so  that  it  will  contract  when  it  is  cold  and  come  back  into 
its  place  again.  I  have  not  tried  them  in  a  boiler,  as  yet,  but  I 
am  convinced  that  it  will  work  and  I  would  like  to  get  a  chance 
at  it. 

MR.  KOCH :  What  is  the  efifect  on  the  weld  by  using  too 
much  acetlyene? 

MR,  WARFEL :  You  will  get  a  reducing  or  carbonizing 
weld. 

MR.  KOPFERSCHMIDT :    Can  you  cut  cast  iron  ? 

MR.  WARFEL :    No ;  only  wrought  iron  and  steel. 

DR.  J.  S.  UNGER:  I  am  sure  the  members  of  this  Club 
have  spent  a  very  pleasant  hour.  I  move  you  that  we  tender  to 
Mr.  Warfel  a  hearty  vote  of  thanks  for  the  very  interesting  lec- 
ture he  has  given  us. 

The  motion  of  Dr.  IJnger,  being  duly  seconded,  was  put  to  a 
vote  and  carried  unanimously. 

PRESIDENT :  Mr.  Warfel,  please  accept  the  thanks  of  the 
Club  for  your  courtesy. 

ON  MOTION,  Adjourned. 
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Steel  Tired  Wheels. 

GENERAL  OFFICE,  71  BROADWAY.  NEW  YORK. 

BRANCH  OFFICESi— CHICAGO.  ST.    LOUIS.    $T.    PAUL,    WASHINGTON.  D.  C. 


HAVE  YOU  READ  OUR  PAMPHLET: 

''Perfect  Performance  of 
Waycott  Special  Beams" 

(The  Brake  Beam  used  in  Lake  Shore  Emergency  Tests  at  Toledo) 

The    Damascus    Brake   Beam    Company 
Cleveland,  U.  S.  A. 


PEERLESS   RUBBER   MANUFACTURING   CO. 

16  Warren  Street,  New  York. 


Manufacturers  of  " 
Fine   Mechanical    Rubber    Goods    for    Railroad    Equipment. 

F=".  O.   HJonnell,  /Vlanager,   Railroad    Department 


This  Space  For  Sale 


STANDARD  STEEL  CAR  COMPANY 


f  General  Offices:  Frick  BIdg.,  PITTSBURGH.  PA 
OFFICES^  NEW  YORK:     170  Broadway  WC...,^  ,  .,^..  v,^^..^,  ., 

(CHICAGO:     Fisher  Building  i  HAMMOND,  IND 


r BUTLER,  PA. 
WORKS  \  NEW  CASTLE,  PA 


STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 


Steel  Car  Underframes 

TRUCKS.   BOLSTERS.  BRAKE  BEAMS.  ETC. 

Capacity  50,000  Cars  per  Annum 


INQUIRIES 
SOLICITED 


.u't"lL  drawbar  ahachments 

FRICTION 
GEAR. 

Piper  Patents 

250,000 

POUNDS 

CAPACITY 

Has  all  the 
Points  of  a 
Perfect  Gear 


RELIABLE 

TANDEM 
SPRING    GEARS. 

61x8,  or  8x8  Springs 

PerfectSpring  Protection. 

No  Strain  on  Yoke  Rivet* 

Except  in  Pulling. 


THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send    for    Catalog. 


CLEVELAND.    OHIO 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  259  COMPANIES 

SESSIONS— STANDARD  FRICTION  DRAFT  GEARS 

ARE  IN  USE  BY  149  COMPANIES 
-BOTH  MADElBY- 

THE  STANDARD  COUPLER  CO. 

CHICAGO:  People's  Gas  Building  NEW  YORK:  2  Rector  St. 


This  Space  For  Sale 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


WARD  EQUIPMENT  CO. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 


141  Cedar  Street    -     -    New  York 


CamegU  Ubrtry 
©f  PItUbuPgh 


SUYDAM'S  ProtccUve  PAINTS 

for  freisit  (afs  ^  Stfydofal  5tel  M 


•MANUFACTURED   BY  — 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST     AND   BUTLER  STS., 

BELL  'PHONE.   343   FISK.  PITTSBURGH,    "A. 


Pittsburgh  Equipment  Co. 
1208  House  Building.  Pitts- 
burgh. Manufacturers  in 
Pittsburgh  of  Cast  Steel 
Truck  Bolsters,  Body  Bol- 
sters, Truck  Side  Frames 
and  Cast  Steel  Draft  Sills 
and  End  Sills. 


BRADY  BRASS  CO. 

CYPRUS  BRONZE   FOR   LOCOMOTIVE  and   CAR   BEARING   USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS       MOTOR  BEARINGS 

General   Office  and  Workp,    200-214  Tenth  Street.  Jersey  City,  N.  J. 
DANIEL  M.  BRADY,  President 


This  Space  For  Sale. 


-)>OFFlCIAL»         P   R  O  C  E  EDINGS^'^^ 


fl??PerYear     \^^^ 


20^  ^rCopy 


February  23,  1912 


THE  USE  OF  THE  TELEPHONE  IN  RAILROAD  SERVICE 

By  Mr.  G.  K.  Heyer,  Railway  Sales  Engineer 

Western  Electric  Co.,    New  York 


Q  &  C  WEDGE 


West  Street  Bldg., 
New  York. 


Anti-Rail  Creepers. 

Q  <a  c  CO 


<^ 


Peoples  Gas  Bldg., 
Chicago. 


TURNBUCKLES 


Car 


Forgings 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,  CLEVELAND,  OHIO 


READY! 


We  are  ready  and  willing  to  help  you  change  your  equips 
ment  to  meet  the  standards  required  by  the  INTERSTATE 
COMMERCE  COMMISSION. 

Our  facilities  for  manufacturing  FORCINGS  &re  unexcelled. 

STEEL  CAR  FORGE  COMPANY 

"FORGINQ  SPECIALISTS" 

NEW  YORK     ^  PITTSBURGH  CHICAGO 


This  Space  For  Sale. 


ESTABLISHED     1884 


SIPE'S   JAPAN   OIL 


"STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  USE  BY  ALL  THK  LEADIN'O  RAILROADS   IN   THK   UNITED  STATES 
MANUFACTURED     ONLY    BY 


CHICAGO,  ILL  JAMES  B.  SIPE  8l  CO,  Allegheny,  pa. 


This  Space  For  Sale 


PRACTICAL  EXPERIENCE 


The  Steel  Tube  in  Actual  Service 


<r  At  a  meeting  of  the  Railway  Club  of  Pittsburg-h,  held  April  28, 
1911,  the  subject  of  the  paper  of  the  evening  was  "The  Development  of 
Locomotive  Tubes  and  Their  Treatment,"  and  we  quote  from  the  Of- 
ficial Proceedings  (page  205,  Vol.  X.,  Xo.  6),  the  remarks  of  the  Su- 
perintendent of  Motive  Power  of  an  Eastern  Railroad,  which  is 
credited  with  hauling  the  heaviest   trainloads  in  this  country. 

"We  need  every  ounce  of  power  that  we  can  get.  We  are 
increasing  the  cylinder  and  boiler  capacity,  and  we  cannot  get 
along  with  any  less  pressure  than  the  engine  is  designed  for. 

I  want  to  corroborate  what  was  said  about  the  steel  tube. 
We  have  tried  both  iron  and  steel,  and  we  have  no  trouble 
with  steel  safe  ends  and  steel  tubes.  They  stand  up  better  in 
service  and  stand  a  great  deal  more  punishment.  On  engines 
which  do  not  receive  very  severe  treatment,  such  as  switching 
engines,  we  frequently  have  tubes  that  last  too  long.  The  dif- 
ferent state  laws  now  in  efifect  recjuire  their  renewal  every 
three  years,  and  we  have  quite  a  number  that  we  have  to  re- 
•  move  to  make  the  inspection,  not  because  the  tubes  are  worn 
out,  but  because  the  time  is  up.  Tubes  that  get  punishment 
over  the  road  of  course  wear  out  faster." 

C  It  was  our  former  practice  to  make  both  steel  and  iron  boiler  tubes. 
Becoming  convinced,  however,  that  the  Steel  tube  is  THE  IMODERN 
BOILER  TUBE,  we  abandoned  the  manufacture  of  the  iron  tube. 

C  Different  localities  present  different  boiler  tube  problems,  and  we 
are  always  glad  to  give  the  benefit  of  our  experience  to  any  person 
interested  m  materially  reducing  boiler  tube  expense. 

<r  This  is  what  the  use  of  the  steel  boiler  tube  means  to  the  consumer. 

NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES,  FRICK  BLDG.,  PITTSBURGH.  PA. 

DISTRICT  ATLANTA  DENVER  NEW  YORK  PITTSBURGH  SALT  LAKE  C 

SALES  OFFICES:  CHICAGO  NEW  ORLEANS  PHILADELPHIA  ST.  LOUIS 

PACIFIC  COAST  REPRESENTATIVES-     I      SAN  FRANCISCO  SEATTLE 

U.  S.    STEEL    PRODUCTS    CO.        J      PORTLAND  LOS   ANGELES 

EXPORT  REPRESENTATIVES-U.  S.  STEEL  PRODUCTS  CO.,  NEW  YORK  CITY. 


Gould  Coupler  Co. 


OFFICES 

341-347  Fifth  Ave.,  New  York 

The  Rookery, 

Chicago 
Depew,  N.  Y. 


r^ 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleatle  Iron, 

Depew,  N.  Y. 
Cast  Steel,  Depew,  N.  Y. 


V 


The  Hartman  Ball-bearing   Center  Plate  and  Side  Bearings. 


CLOSE  QUARTER  PISTON    AIR    DRILLS 

CAN  BE  OPERATED  IN  EXTREMELY 
CLOSE  QUARTERS. 
If  you  want  a  drill  for  corner  work  why 
not  have  one  that  can  be  used  anywhere? 
The  Thor  can  be  used  in  places  that  cannot 
be  reached  with  other  close  quarter  drills.  It 
is  the  most  compact,  powerful  and  durable. 
Don't  fail  to  test  the  Thor  before  placing  your 
order. 


No.  9  Drill  in  Operation. 


SENT    ON    TRIAL: 


INDEPENDENT  PNEUMATIC  TOOL  CO., 

CHICAGO  NEW   YORK        ATLANTA       PITTSBURGH  SAN    FRANCISCO 


MANNING,  MAXWELL  &  MOORE, 

flOBT.  A.  BOLE,  MANAGER,  PITTSBURGH  BRANCH. 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


R&.ilway  and  Md^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 

NATIONAL  ^^^^L  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  WORKS: 

'^     -'  ROCHESTER.  N.  Y.         PITTSBURGH,   P*. 

PITTSBURGH,   PA.  SAYRE,  PA.  CLEVELAND,  C 

P.   O.  BOX    1230,  NEW  YORK   CITY,   N.   Y. 

Jimmion,  master  €ar  Buildmi 

The  M.  C.  B.  rules  of  interchange  .».  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  \^P  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /lk\  maintenance,  brake  heads  and 
freight  equipment.  •^*        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY. 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  III. 

\A/RITE     F^OR    S/\/VlF»LE    OF 

Stabrite  Front  End  Paint 


yVlADE    B>' 


Chas.  R.  Long,  Jr.  Company 

INCORPORATED 

MANUFACTURERS  OF 

BRIDGE  PAINTS.  LOUISVILLE,    KY. 


j  Nathan  Manufacturing  Co.  j 

<  85-93  Liberty  Street.  New  York.  \ 

<  I6I2  Old  Colony  Building,  Chicago.  > 

I  Monitor,  Simplex  and  Nathan  Injectors  l 
\  for  Locomotives 

x  AND  ;. 

Sight-Feed  Lubricators. 

^  Ail  Specially  arranged  for  High-Pressure  Engines.  S 

>    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES.    \ 

}  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

i  Oil  Cups,  Etc.  ; 

'-  SOLE  AQENCY     FOR  THE 3 

)    Coale    Muffler    O    Safety    Valve    Co.,   Inc. 

PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  OFFICES:    HEN^V  W     OLIVER    BLDG  ,  PITTSBURGH,    PA. 

LOOOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board   while   running. 


HOMESTEAD 
OFF 


A  catalog  or  call  by  Representative 
for    the  asking.     &     H     iS     &     0 

\wMi  Yalie  Mf^.  Co., 

Works:  Homestead,     Pittslirrgh.  P» 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  MufiQed. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  SIEAM  ENGINE  INDICATOR. 

with  Sargent's  Electrical  Attachment  for  tak- 
ing any  number  of  diagrams  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 

Stores  :      Boston,  New  York,  Chicasro  and  London,  England* 

Send  for  Catalogue  and  I'rices, 


^ 


BALLS 

VARNISH  REMOVER 


OXOLIN 


H  EGlSTf  REO 
THE    I  lyEAL   PAINT  Ol 


emic 


NORWAY 
TURPENTINE 


=^ 


Co. 


^ 


CHICAGO  Office. 

W.  Van  Buren  Street. 


Fu'.ton  Eldg..  PITTSBURGH,  PA. 


^ 


A   NEW    CLOSE    QUARTER    DRILL 


NO.  8 

Weight,  35  Lbs. 

Socket,  No.  3  Morse 

Speed,  220  R.  P.  M. 


-.•«^\ 


NO.  9 

Weight,  38  Lbs. 
Jiocltet,  No.  4  Morse 
Speecl.  170  R.  '^.  M. 


COMPACl'  IN  DESIGN-VERY  POWERFUL 
CAPABLE  OF  DRILLING  AND  REAMING 
TO  THE  FULL  CAPACITY  OF  THEIR  RE- 
SPECTIVE SOCKETS.  HAVE  NO  VIBRA- 
TION-ARE EASILY  HANDLED. 

MA?<UJ'ACTIIIt  itU     DY 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


GENBRAL    office:: 

CHICAGO 


BRANCH    OFFICKS    IN 
EVERY    L^USIN'ES^    CENTER 


EASTERN    OFFICE 
NEW   YORK 


GOLD  GflR  HEftTING  &  LIGHTING  GO. 


MANUFACTURERS   OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


HeatiiE  Apparatns  for  Railwaj  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL       pno    /      ''AST    PASSENGER    CAR    SERVICE, 
BEARINGS     "■""     I      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW   YORK. 


DIXON'S 


AIR  BRAKE  GRAPHITE- 
GRAPHITE  PIPE  JOINT  COMPOUND 
SILICA-GRAPHITE  PAINT— 


Three  Dixon  Products  recognized  as  R.  R.  standards. 

LITERATURE  AND  SAMPLES  SENT  ON  REQUEST. 

MANUFACTURED  ONLY  BY 

Joseph  Dixon  Crucible  Company 

ESTABLISHED    1827  JERSEY  CITY,   N.  J, 


MALLEABLE  IRON 

MrSD    STEEL    CrtSTirNGS 

The  National  Malleable  Castings  Co 

Manufacturers  of  Sharon,  Tower,  Climax  and  Latrobe  Couplers. 
CLEVELAND,  CHICAGO,  SHARON,  TOLEDO,  INDIANAPOLIS,   MELROSE  PARK,  ILL 


Air  Brake   Operating  Efficiency 

Railroad  Companies  spend  in  the  aggregate  large  sums  for  air  lirake 
equipment.  The  returns  are  measured  solely  by  the  functions  performed, 
which  in  turn  enable  certain  practical  and  far-reaching  tconomic  residts  in 
freight    and   passenger    train   service. 

Repair  parts,  non-standard,  either  as  to  materia'  or  accuracy  of  dimen- 
sions, have  undesirable  consequences  in  the  direction  of  excessive  breakage  or 
wear;  quick  action  when  not  desired;  slid  flat  wheels,  and  other  expenses 
incident  to  imperfect  air  brake  operation,  which  greatly  reduce  the  net  in- 
come possible   from  brakes  properly   maintained. 

Westinghouse  Repair  Parts  embody  three  cardinal  e'ements,  viz.  :  Good 
IMaterial,    Best   Workmanship   and    Complete    Standardization. 


Westinghouse  Air  Brake  Co., 


Pittsburgh,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


POWERFUL  PACIFIC  TYPE  LOCOMOTIVE 

FOR  HEAVY,  FAST,  PASSENGER  SERVICE. 


■■ »'  v*^*^-*,  w.^«' vjB^w^i^^PBft'-'  "-^jum^ 


Experimental   Pacific   Type — Our    50,000th   Locomotive. 

This  experimental  Pacific  tj^pe  locomotive  was  designed  and 
huilt  at  our  own  expense  to  determine  the  possibilities  of  ca- 
pacity and  efficiency  of  a  locomotive  of  standard  wheel  arrange- 
ment, embodying  the  latest  approved  developments  in  locomotive 
design,  construction,  material  and  fuel  saving  devices. 

As  compared  with  a  locomotive  of  equal  weight  and  of  con- 
ventional design,  it  has  shown  an  economy  in  excess  of  25  per 
cent  in  fuel. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.   MILLER.   President. 
.MANUFACTURERS  OF 

"CORRU&ATEC  ASBESTOS  ROQFIN&  AND  SHEATHIN&" 


No  Paint 
Fireproof 


No  Rust 

Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping, 

ASBESTOS  RAILWAY  SLPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Covering.s.     Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging. 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Double  Axle  l.,athe  usiDg  high-Power  Steel  Tools. 

NILES-BEMENT  POND  CO. 

Trinity   Building  Pittsburgh,  pa. 

Ill    Broadway,    New  York  Frick   Building 

M.  M.  Cochran,  President.  John  H.  Wurtz.  Secretary  and  Treasurei 

W.  Harry  Brown,  Vice  President. 

WASHINGTON  COAL  &  COKE  CC. 

General  Of-Fi^e  :     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 


-^^s^ 


YOUGHIOGHENY 

COAL. 

STEAM. 

GAS. 

COKING 

WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 


Shipments  via  B.  &,  O.  Railroad  and  P.  A.  L.  E. 
Railroad  and  Connections. 

Sales  Office:  PITTSBURGH.  PA. 

N.  P.  HYNDMAN,  Sales  Agent.  H.  R.  HYNDMAN,  Ass't  Sales  Agt 


PNEUMATIC  TOOLS 


BUILT  TO 
WEAR: 
NOT  TO 
SELL." 


We  could  probably  build  a  "cheaper"  tool 
than  any  one  in  the  business — but  that  is 
not  the  policy  that  has  built  up  our  repu- 
tation. 

IngersoU-Rand  Pneumatic  Tools  are  built  for 
the  satisfaction  of  the  user — not  merely 
for  our  own  profit. 

WE  BELIEVE  THAT  THERE  IS  AC- 
TUALLY MORE  SERVICE  IN  OUR 
PNEUMATIC  TOOLS  THAN  IN  ANY 
OTHERS. 

And  probably  this  means  more  in  pneumatic 
tools  than  in  any  other  class  of  machine. 


Air  Compressors 


Air  Hoists 


INGERSOLL  RAND  CO. 

NEW  YORK 

Pittsburgh  Office,  Farmers  Bank  Building 


This  Space  Tor  Sale 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Frick  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,       General  Manager 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  AGENTS 

Fr"ck  Building 

PITTSBURGH,  PENNA. 


THE  ASHTON   VALVE  CO. 

...  MAKERS  OF  THE  ... 

ttlQliest)  Grade  Multler  and 
Open  Pop  Satetu  Valves, 

Locomotive  Steam  and  Air 
Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QtALITIES 

THAT   ARE  ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES   MODERATE  RESULTS    GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

W.   B.  Leach,  Gcn-l  Mangm.  &,  Treas. 

OFFICE    AND    works:  ,        _        _,    .  _._. 

383  DORCHESTER  AVENUE  J-  °-   f«-ATT, 

SO.   BOSTON,    MASS.  Mechanical  Representativb 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  En|(ine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Sig^nal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 
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PROCEEDINGS  OF  MEETING, 
FEBRUARY  23rd,  1912. 

The  regular  monthly  meeting  of  The  Railway  Club  of  Pitts- 
burgh was  called  to  order  at  the  Monongahela  House,  Pittsburgh, 
Pa.,  at  8  o'clock  P.  M.,  with  President  F.  R.  McFeatters  in  the 
chair. 
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The  following  gentlemen  registered 
MEMBERS. 


Adams,  Lewis 
Albree,  C.  B. 
Amsbary,  D.  H. 
Anderson,  J.  B. 
Andrews,  T.  G. 
Barker,  A.  E. 
Barth,  }.  W. 
Bosler,  F.  M. 
Battinhoiise.  J. 
Beatty,  E.  A. 
Bender,  F.  H. 
Bennett.  R.  G. 
Boyle.  Harry  E. 
Brandt.  E.  K. 
Brantlinger,  J.  H. 
Briggs,  I.  O. 
Brown,  A.  D. 
Burke,  Wm. 
Butts,  G.  W. 
Clarke,  C.  C. 
Clark,  D.  G. 
Clark,  H.  L. 
Clififord,  M.  T. 
Cline,  W.  A. 
Cole,  Jewett 
Courson.  C.  L. 
Craig,  E.  ^l. 
Croft,  E.  P. 
Crouch,  A.  W. 
Cryle.  \\'m. 
Dambach,  C.  O. 
Deckman.  E.  J. 
Dennis,  Jas.  G. 
Downes.  D.  F. 
Drane,  E.  T- 
Easter,  D.  M. 
Froelich,  J.  H. 
Ferren,  R.  O. 
Flaherty,  P.  J. 
Frame,  R.  S..  Jr. 
Frazier,  E.  L. 
Gallinger,  Geo.  A. 
Grewe,  H.  F. 


Hamilton,  Wm. 
Hammond,  H.  S. 
Hardman,  H.  J. 
Harriman,  H.  A. 
Haynes,  J.  E. 
Higgins,  H.  L. 
Hilty,  H.  A. 
Howe,  D.  M. 
Howe.  Harrv 
Hudson.  W.'L. 
Hurlev.  Theo. 
Hyde.'E.  L. 
Hyndman,  F.  T. 
Tsler,  Chas.  J. 
Johnson,  W.  A. 
Kelly,  H.  B. 
Kennedy,  Jas. 
Keptner,  J.  B. 
Kinch,  L.  E. 
King,  Wm.  R. 
Knight,  E.  A. 
Lanning,  C.  S. 
Lanning.  J.  P\ 
Lee,  L.\\. 
Lehr.  H.  W. 
Lewis,  D.  R. 
Lockard,  T-  A. 
Lobez,  P.  L. 
Long,  R.  M. 
Alackert,  A.  A. 
IMalloy,  M.  A. 
Mason,  Stephen  C. 
Mensch,  E.  M. 
Millar,  C.  W. 
Mitchell,  A.  G. 
McCaulev,  Wm. 
McDerm'itt.  W.  W. 
McDonough,  P.  J. 
McFeatters,  F.  R. 
McBwain,  J.  D. 
McKeen,  ].  W. 
McNaight",  A.  H. 
Orner,'M.  T.  S. 


Visitors. 
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O'Connor.  M. 
O'Leary,  D.  W. 
Parkinson,  H.  D. 
Perry,  W.  E. 
Pfeif,  John 
Porter,  H.  V. 
Postlethwaite,  C.  E. 
Proven,  John 
Publow,  John  J. 
Ranck.  J.  M.,  Sr. 
Raser,  Geo.  B. 
Redding-.  D.  J. 
Reid.  D.  K. 
Richardson,  S.  W. 
Riviniiis.  Carl 
Rohn.  W.  B. 
Rowe,  M.  L. 
Rnmsev.  T.  O.,  Jr. 
Rnpp.  R.  D. 
Ryan,  W.  F. 
Saro^ent,  L.  L. 
Scott,  W.  A.,  Jr. 
Searles.  E.  J. 
Shallenberp-er,  C.  M. 


Sharpley,  H.  G. 
Shuck,  W.  C. 
Smith,  A.  D. 
Smith,  C.  E. 
Smith,  F.  W.,  Jr. 
Smith,  John 
Smith,  Russell 
Snyder,  Jas. 
Spangler,  C.  P. 
Stafford,  Saml.  G. 
Stark,  F.  H. 
Stewart.  S.  R.  B. 
Storrs,  Chas.  P. 
Stucki,  A. 
Thurlby,  A.  R. 
Voigt.  A.  J. 
Waddell.  F.  W. 
Walther.  G.  C. 
Warne.  J.  C. 
Warnock,  H.  R. 
Wetstone.  Newton 
Williams.  C.  P. 
Williams.  W.  W. 
Wilson.  R.  S. 
Yohe,  lav 


VISITORS. 


Albiez,  Emil 
Alexander,  T.  McC. 
Armstrong,  J.  R. 
Armstrong,  W.  C. 
Boush,  S.M. 
Bright,  Dudley  S. 
Brown,  F.  M. 
Brown,  J.  H. 
Brown,  W.  R. 
Conlev,  J. 
Crawford,  J.  M. 
Dickinson.  J.  Z. 
Dieffenbacher.  P.  Z. 
Ditch,  T.  H. 
Dress,  Geo.  M. 
Duke.  Gen'l.  Basil  W. 
Dunning,  J.  H. 
Geer,  F.  S. 
Gillespie,  W.  J. 


Hamill.  J.  M. 
Hever,  G.  K. 
Holland,  T.  H. 
Humes.  J.  E. 
Humphrey.  C. 
Kevser.  R.  H. 
Kline.  H.  B. 
Krebs.  G.  W. 
Mav.  F.  I. 
Moon.  E."  D. 
Mvers.  C.  A. 
McKeon.  R.  D. 
Patterson.  Tas.  T. 
Pierce.  H.  B. 
Ramsdell.  F.  E. 
Ranch.  T.  T. 
Rice.  A.  L. 
Ross,  C.  B. 
Roush,  A.  E. 
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Roush,  J.  H.  Thompson.  A.  J. 

Roush.  L.  Thompson.  J.  W. 

Ryder,  Fred.  M.  W'ahn,  Chas.  A. 

Sauter.  \\'m.  R.  \\'arren,  E.  W. 

Smith  Allan  C.  W'arthen,  G.  ^I. 

Steinert.  E.  G.  Weitz,  Henrv 

Stickle.  E.  S.  Wilson,  Chas.  T. 

Stough,  C.  A.  .Wilson,  R.  C. 

Stromer,  W.  N.  \\^onn,  H.  AI. 

The  reading'  of  the  minutes  was  dispensed  with,  they  being 
in  the  hands  of  the  printer. 

The  Secretar}-  read  the  following  applications  for  member- 
ship : 

Ashworth.  A\'m..  Salesman.  Johnston.  ]\Iorehouse.  Dickey  Co., 
I  of)  Market  St..  Pittsburgh.  Pa.  Proposed  by  S.  D. 
Shook. 

Barker.  B.  F.,  Weighmaster,  B.  R.  &  P.  Ry..  132  South  Brady 
St..  DuBois.  Pa.    Proposed  by  Wm.  J.  Knox. 

Cook.  Thos.  R..  Assistant  Engineer  ]\I.  P..  Lines  West.  1002 
P'nion  Station,  Pittsburgh.  Pa.  Proposed  by  J.  B.  An- 
derson. 

Danforth.  G.  H.,  Assistant  Strtictural  Engineer,  Jones  &  Laugh- 
lin  Steel  Co.,  Third  Ave.  and  Ross  St..  Pittsburgh,  Pa. 
Proposed  by  D.  ]\I.  Howe. 

Dudley,  S.  W..  Assistant  Chief  Engineer.  \\'.  A.  B.  Co.,  Wil- 
mcrding.  Pa.     Proposed  by  R.  L  Cunningham. 

Green,  Thomas  C,  Salesman.  Garlock  Packing  Co..  408  Mirton 
St.,  Pittsburgh,  Pa.    Proposed  b}'  S.  D.  Shook. 

James.  J.  ]\r..  Superintendent  ^Motive  Power,  Penna.  R.  R.,  207 
Union  Station.  Pittsburgh.  Pa.  Proposed  by  J.  B.  An- 
derson. 

Moon.  E.  D.,  Assistant  Train  Master,  P..  &  O.  R.  R..  Gallery,  Pa. 
Proposed  b}-  J.  J.  Publow. 

IMorrison,  R.  J..  Draughtsman.  Penna.  R.  R..  7016  Upland  St., 
Pittsburgh,  E.  E..  Pa.     Proposed  by  Theo.  L.  Shourek. 

AIcKeon,  R.  D..  Assistant  on  Engineer  Corps.  P.  C.  C.  &  St.  L. 
Ry..  31 1 1  Landis  St..  Sheridan.  Pa.  Proposed  by  R.  S. 
Frame,  Jr. 
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O'Brien.  T.  C,  Motive  Power  Inspector,  B.  &  O.  R.  R.,  1008 
House  Bklg-.,  Pittsburgh,  Pa.  Proposed  by  M.  O'Con- 
nor. 

Palmer,  J.  0.,  Foreman  Tool  Room.  Erie  Ry..  2988  E.  Sixty- 
first  St..  Cleveland.  O.    Proposed  by  M.  O'Connor. 

Parke.  F.  H.,  Resident  Engineer,  W.  A.  B.  Co..  318  Westing- 
house  Bldg-.,  Pittsburgh.  Pa.  Proposed  by  R.  I.  Cun- 
ningham. 

Parks.  O.  J.,  General  Car  Inspector,  Lines  West.  Fort  Wayne, 
Ind.     Proposed  by  R.  h.  Kleine. 

Pierce.  Harry  B.,  Train  Master.  Monongahela  R.  R..  Brownsville, 
Pa.     Proposed  by  F.  R.  JMcFeatters. 

Reymer.  C.  H..  ^Manager  Order  Dept.,  Oliver  Iron  &  Steel  Co., 
So.  Tenth  and  Muriel  Sts.,  Pittsburgh,  Pa.  Proposed  by 
F.  M.  McNulty. 

Rice,  R.  S.,  Draughtsman,  P.  R.  R.,  6841  Frankstown  Ave.,  Pitts- 
burgh, Pa.     Proposed  by  Theo.  L.  Shourek. 

Shook,  A.  A.,  Superintendent  Power,  Jones  &  Laughlin  Steel 
Co.,  Twenty-seventh  and  Carson  Sts.,  Pittsburgh.  S.  S., 
Pa.     Proposed  by  F.  M.  IMcNulty. 

Sullivan.  D.  \\'..  Telephone  Inspector.  P.  R.  R..  304  Union  Sta- 
tion, Pittsburgh,  Pa.    Proposed  bv  Theo.  L.  Shourek. 

Wyke,  J.   W.,   Traveling  Engineer,   Union   R.   R.,   2227,   Manor 
Ave.,  Swissvale,  Pa.    Proposed  by  A.  F.  Coulter. 
PRESIDENT:     As   soon  as   these   applications   have  been 

favorably  acted  upon  by  the  Executive  Committee,  the  gentlemen 

will  become  members. 

The  Secretary  announced  the  death  of  the  following  mem- 
bers of  the  Club :     I\Ir.  W^allace  W.  Johnson,  General  Manager, 

Standard    Magnesia    Co.,    Philadelphia,    Pa.,    and    Mr.    W.    W. 

Young,  Purchasing  Agent,  Union  Switch  &  Signal  Co.,   Swiss- 
vale,  Pa. 

PRESIDENT :  Instead  of  appointing  committees  to  draft 
suitable  memorial  resolutions  upon  the  decease  of  members,  it 
has  been  decided  to  have  the  Secretary  write  the  familv  of  the 
deceased  member,  and  set  aside  a  memorial  page  in  the  Proceed- 
ings. I  will,  therefore,  not  appoint  committees  on  memorial  reso- 
lutions at  this  time,  or  in  the  future. 
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If  there  is  no  further  business  to  come  before  the  meetings 
we  will  proceed  with  the  paper  of  the  evening.  I  take  pleasure 
in  presenting  to  you  Mr.  G.  K.  Heyer,  Railway  Sales  Engineer, 
Western  Electric  Company,  New  York,  who  will  present  a  paper 
upon  the  subject,  "The  Use  of  the  Telephone  in  Railroad  Serv- 
ice." 

MR.  G.  K.  HEYER:  I  am  very  glad  to  have  this  oppor- 
tunity of  talking  to  the  members  of  the  Railway  Club  of  Pitts- 
burgh. 

THE  USE  OF  THE  TELEPHONE  IN  RAILROAD  SERVICE 


For  the  past  four  years  a  great  deal  of  attention  has  been 
given  bv  the  progressive  railroads  to  the  improved  method  of 
handling  train  movements  known  as  telephone  train  dispatching. 
There  are.  at  the  present  time,  approximately  285.000  miles  of 
railroads  m  the  United  States  and  Canada,  and  the  55.000  miles 
of  road  which  has  been  equipped  for  this  new  method  of  handling 
traffic  stands  as  a  monument  to  the  success  of  the  undertaking. 

It  is  thought  that  a  brief  outline  of  the  history  of  train 
dispatching  would  be  interesting  before  going  further  into  the 
subject. 

Previous  to  the  time  of  the  introduction  of  the  telegraph, 
trains  were  run  on  what  was  called  the  "time  interval"  system. 
\\'ith  this  system  the  ruling  train  had  the  right  of  one  hour 
against  an  opposing  train  of  the  same  class.  Under  this  method 
of  operation  a  great  deal  of  time  was  lost  if  trains  were  late,  and 
it  was  through  the  foresight  of  Superintendent  Charles  ]\Iinot, 
of  the  Erie  Railroad,  that  the  telegraph,  in  1850.  made  possible 
the  abolition  of  the  old  "time  interval"  and  "flag"  svstem  of  ad- 
vancing trains  and  the  adoption  of  the  telegraph  dispatching  sys- 
tem, which  it  was  thought,  for  many  years,  possessed  sufficient 
advantages  to  allow  other  branches  of  railroads  to  be  developed 
to  the  greatest  possible  efficiencv. 

In  recognition  of  the  marked  advance  made  by  the  use  of 
the  telegraph  in  1850.  the  National  Association  of  Railway  Super- 
intendents of  Telegraph  are  having  erected  at  Turners,  New 
York,  a  monument  to  the  memory  of  Charles  ]\Iinot,  who  gave 
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the  first  telegraphic  train  order  from  that  point.  It  is  expected 
that  this  monument  will  be  completed  and  unveiled  in  May  of  this 
year. 

After  the  telegraph  was  first  used  by  the  Erie,  there  was 
begun,  in  1851,  a  systematic  attempt  to  telegraph  orders  from  a 
central  point  to  trainmen  and  conductors,  and  from  that  time  up 
to  the  latter  part  of  1907  all  train  movements  were  directed  by 
the  telegraph. 


Western  Electric  Selector. 

While  October,  1907,  marks  the  first  successful  installation 
of  telephone  and  selector  equipment  for  train  dispatching,  there 
were  previous  to  that  time  a  number  of  roads  which  used  the 
telephone  equipment  for  handling  train  movements.  As  early  as 
1883  the  New  Orleans  and  Northeastern  Railroad  used  the  tele- 
phone for  this  purpose.  The  service  was  rendered  over  a  grounded 
iron  wire  about  100  miles  long,  with  the  ordinar}-  magneto  tele- 
phone, as  used  at  that  time,  and  without  the  aid  of  the  selector. 
which  mechanism  has  made  possible  selective  calling  on  long  and 
heavily  loaded  railway  telephone  lines. 

The  telephone  equipment  used  on  all  of  these  installations 
was  far  inferior  to  that  in  service  at  the  present  time,  and  the 
great  improvements  which  have  been  made  in  the  last  two  or  three 
years  in  the  telephone  and  selective  apparatus,  together  with  the 
new  apparatus  designed  to  meet  the  special  requirements  of  the 
service,  indicate  that  there  are  few,  if  any,  requirements  for  com- 
munication to  meet  the  conditions  of  railway  service  which  can- 
not be  met  by  the  use  of  the  telephone. 


98 


Proceedings  Railway  Club  of  Pittsburgh. 


The  New  York  Central  was  the  first  to  install  and  actually 
operate  trains  by  means  of  the  telephone  and  selector  equipment. 
Their  first  installation  was  completed  in  (Jctober,  1907,  on  a  sec- 
tion of  the  main  line  between  Albany  and  Fonda,  with  16  w'ay- 
stations.  The  installation  on  the  New  York  Central  was  closely 
followed  by  a  number  of  installations  on  the  Chicago,  Burlington 
&  Quincy,  where  in  December.  1907,  the  main  line  between 
Aurora  and  Mendota,  Illinois — a  distance  of  46  miles,  with  1 1 
stations — was  equipped.  After  this,  a  section  from  Aurora  to 
Galesburg,  Illinois — a  distance  of  125  miles,  with  iG  stations — 
and  another  between  xA.urora  and  Clyde  ( the  end  of  the  Chicago 
Terminal,  a  distance  of  28  miles.  These  circuits  all  covered  dou- 
ble track  where  reverse  movements  were  made. 


Selector   Set    (Open). 

Within  a  short  time  after  the  completion  of  these  circuits, 
and  convinced  from  the  results  obtained  that  single  track  opera- 
tion presented  no  problem  which  could  not  be  solved  by  the  use 
of  the  telephone,  the  Ihirlington  equipped  a  single  track  section 
between  Aurora  and  Savannah,  Illinois- — a  distance  of  106  miles, 
with  23  way-stations. 

These  installations  on  the  New  York  Central  and  Chicago, 
Burlington  &  Quincy  produced  the  proof  for  which  many  had 
been  waiting,  and  these  roads  can  justly  be  called  the  pioneers  in 
telephone  train  dispatching.  The  proof  was  so  conclusive  and  the 
results  obtained  so  satisf}ing  that  the  subject  became  at  once  one 
of  world-wide  interest.     This  interest,  however,  until  very  re- 
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centlv,  did  not  take  the  form  of  installations  on  railroad  systems, 
except  on  railroad  systems  of  the  United  States  and  Canada,  and 
there  are  in  these  countries  about  twenty  railroads  which  have 
over  1. 000  miles  of  road  equipped  with  telephones  and  selectors, 
the  aggregate  mileage  for  these  twenty  roads  being  approximately 
40.000. 

In  spite  of  the  success  attending  the  early  installations  on 
the  New  York  Central  and  Chicago,  Burlington  81  Ouincy  Rail- 
roads, there  were  many  things  to  be  overcome  before  the  adop- 
tion of  the  telephone  and  selector  system  could  be  made  general. 
It  is  a  well  known  fact  that  a  great  many  of  the  officials  of  rail- 
roads in  this  country  have  come  up  through  the  operating  depart- 
ments, and  as  these  men  had  expressed  themselves  by  means  of 
the  Morse  key,  they  had  come  to  consider  the  telegraph  as  much 
a  part  of  the  regular  operation  of  the  system  as  to  believe  it  syn- 
onomous  with  quick,  safe  and  efficient  operation. 

Thev  were  disposed  to  let  well  enough  alone  and  could  not 
feel  themselves  free  to  advocate  the  use  of  a  system  which,  to 
them,  was  comparatively  new  and  untried.  The  attitude  of  the 
operators  themselves  also  had  a  somewhat  deterring  effect  on  the 
adoption  of  the  new  system.  There  was  a  feeling  among  the  dis- 
patchers and  operators  that  the  passing  of  the  telegraph  would 
seriously  afifect  their  positions.  Thus  far,  however,  this  has  not 
been  borne  out,  and  the  railroads  have  shown  every  disposition  to 
retain  the  operators  in  their  old  positions.  On  serious  thought 
this  could  only  be  expected,  as  the  welfare  of  the  railroad  makes 
necessary  the  employment  of  men  who  know  the  railroad  busi- 
ness, and  in  few  cases,  if  any,  have  operators  lost  their  positions 
due  to  the  adoption  of  the  telephone,  except  as  a  result  of  some 
act  of  their  own. 

There  were  many  who  believed  that  the  telephone  would  be 
satisfactory  on  double  and  multi-track  operation,  but  there  was 
much  skepticism  with  regard  to  its  use  on  single  track  roads. 
When  carefully  considered,  however,  it  is  believed  that  any  means 
which  would  allow  the  dispatcher  to  more  clearly  express  himself 
and  thus  relieve  the  traffic  problem  on  double-track  roads,  would 
lend  themselves  with  added  benefits  to  the  solving  of  more  com- 
plex operations  on  single-track  systems.  This  has  been  borne  out 
by  subsequent  events  and  the  single-track  divisions  are  the  ones 
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in  which  the  advantages  of  the  telephone  system  are  most  ap- 
parent. 


Selector  Set   (Closed). 

The  early  prejudices  of  the  dispatchers  and  operators  have 
been  entirelv  overcome,  particularly  on  divisions  where  the  tele- 
phone system  has  been  installed  and  not  one  out  of  the  great 
number  of  di_spatchers  with  whom  I  have  talked  would  care  to  go 
back  to  the  telegraph  metho'l  of  handling  train  movements.  There 
are  many  dispatchers  v.dio.  through  the  continual  operation  of  the 
telegraph  key.  have  develo])ed  operator's  paralysis  in  a  greater  or 
lesser  degree,  and  these  men  cannot  speak  too  highly  in  praise  of 
this  system  which,  as  some  of  them  have  expressed  it.  have  given 
them  a  new  lease  on  life. 

The  following,  taken  from  an  article  written  by  Air.  C.  H. 
Gaunt,  formerly  v^uperintendent  of  Telegraph  of  the  Santa  Fe, 
and  printed  in  the  Santa  Fe  Employees"  ^Magazine,  expresses  very 
clearly  what  has  been  experienced  by  manv  dispatchers  : 

"The  telegraph  is  used  bv  the  train  dispatcher  in 
the  intricate  operation  of  his  trains  for  one  purpose 
only — that  of  communicating  Avith  the  operators  scat- 
tered along  a  stretch  of  railroad. 

"Long  use  has  developed  a  certainty  of  action  in 
telegraph  manipulation  which  commands  the  respect 
of  all,  but  how  often  has  a  half- frantic  dispatcher  wished 
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he  could  use  his  voice  to  the  men  with  whom  he  must 
communicate,  and  thus  avail  himself  of  the  rapidity  of 
action,  the  definiteness  and  the  security  that  would  fol- 
low." 

When  it  was  first  thought  of  utilizing  the  telephone  for  the 
important  service  of  handling  train  movements,  it  was  at  once 
apparent,  in  order  to  make  it  a  success,  that  some  selective  device 
must  be  developed  whereby  any  particular  station,  or  a  number  of 
stations  on  a  long,  heavily-loaded  line  could  be  called  quickly  and 
reliably  without  interfering  with  the  other  stations  on  the  line. 
Thus,  in  order  for  the  telephone  to  be  used  in  place  of  the  tele- 
graph for  this  class  of  work,  it  was  necessary  to  develop  a  system 
that  would  meet  the  following  requirements : 

I — Reliable  means  of  selectively  signaling  one  or  more  sta- 
tions on  a  long  and  heavily-loaded  line  other  than  by  code  ring- 
ing. 

2 — Arrangements  permitting"  the  signaling  to  be  done  in  such 
a  manner  as  not  to  interfere  with  conversation  being  carried  on 
over  the  line  at  the  same  time. 

3 — Some  indication  or  answer-back  by  the  dispatcher  that 
the  signal  bell  at  the  station  called,  was  operated. 

In  the  attempt  to  develop  a  system  to  meet  the  above  require- 
ments, three  selector  systems  were  developed : 

I — The  series  relay  selector. 
2 — The  bridged  relay  selector. 
3 — The  bridged  selector  system. 

The  series  circuit  was  fairly  satisfactory,  but  there  were  a 
great  many  disadvantages.  In  this  system  the  selectors  operated 
from  the  contacts  of  a  relay,  the  windings  of  which  were  in 
series  with  the  line,  the  relays  at  alternate  stations  being  placed  on 
alternate  sides  of  the  line.  The  principal  disadvantages  of  this 
system  were  that  it  increased  materially  the  resistance  and  im- 
pedance of  the  circuit,  thereby  somewhat  impairing  telephonic 
transmission  ;  the  troubles  experienced  from  inductive  effects  were 
more  noticeable,  due  to  the  unbalanced  condition  of  the  line  and 
burn-outs  from  lightning  were  much  more  frequent. 
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The  bridged  relay  system  was  a  modification  of  the  series- 
relay  s\stem  in  that  the  relays  were  wound  to  a  high  resistance 
and  were  placed  across  the  line  instead  of  being  in  series.  This 
was  somewhat  of  an  improvement  over  the  series  system,  but  was 
soon  replaced  by  the  bridged  selector  system,  in  which  the  selec- 
tor windings  were  connected  directly  across  the  line,  doing  away 
with  the  necessity  of  using  a  relay  and  thereby  reducing  the  equip- 
ment in  the  selector  sets  to  a  minimum  and  providing  a  system 
with  onlv  one  contact,  the  function  of  which  was  to  close  the  bell 
circuit.  These  selectors  were  wound  to  a  high  resistance  and  the 
impedance  to  talking  current  was  such  that  little  or  no  appreciable- 
loss  in  transmission  was  experienced. 

There  are,  at  the  present  time,  several  selectors  which  ac- 
complish the  desired  results  and  these  systems  are  all  of  the  gen- 
eral bridged  selector  type. 


Dispatcher,  Harrisburg,  Pa.,  Penna.  R.  R. 

Pictures  of  the  various  selectors  will  be  shown  later  <ni  the- 
screen  and  T  will  describe  in  detail  the  operation  of  the  same. 

When  the  selector  was  first  applied  to  railroad  telephone  lines 
as  a  means  of  calling,  in  place  of  the  old  code  ringing  system,  the- 
standard  local  batter\-  telephone  sets  were  used.  It  was  found, 
however,  that  the  conditions  to  be  met  on  lines  of  this  character 
were  so  severe  as  to  require  a  special  transmission  circuit.  In 
the  old  form  of  circuit,  the  receiving  circuit  was  composed  of  the 
secondary  of  the  induction  coil,  the  receiver,  and  the  condenser 
connected  in  series  bridged  directly  across  the  line.  The  total  im- 
pedance of  this  part  of  the  circuit  to  talking  current  was  approxi- 
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mately  600  ohms,  about  300  ohms  of  which  was  in  the  receiver 
and,  therefore,  active  for  receiving  purposes. 

It  is  obvious  that  when  a  number  of  other  sets  are  bridged 
across  the  line  at  the  same  time,  the  combined  impedance  of  the 
bridges  in  parallel  is  very  low  and  the  transmission  corresponding- 
ly difficult  between  the  terminals  or  widely  separated  stations. 
To  overcome  this  trouble  it  was  necessary  to  design  a  circuit  in 
which  the  receiving  bridge  had  a  much  higher  impedance  and 
at  the  same  time  arrange  the  circuit  so  that  this  impedance  was 
not  inactive,  thereby  resulting  in  a  considerable  loss  in  transmis- 
sion. 

DESPATCHER  ,  ,Nr  WAY  STATION 


W_ 


High    Efficiency    Train    Dispatching    Telephone    Circuit. 

The  circuit  known  as  the  Western  Electric  standard  high  ef- 
ficiency telephone  train  dispatching  circuit  was  designed  by  the 
engineers  of  that  company  to  meet  the  severe  requirements  en- 
countered. A  switching  device  was  provided  in  the  circuit  to  be 
operated  when  talking.  In  the  normal  position,  with  the  receiver 
•removed  from  the  hook,  the  receiving  circuit  connects  merely  by  a 
condenser  and  a  special  receiver  bridged  directly  across  the  line. 
The  impedance  of  this  circuit  is  about  2400  ohms  to  talking  cur- 
rent, practically  all  of  which  is  in  the  receiver,  which  is  wound 
to  approximately  6to  ohms.  Normally,  neither  the  primary  nor 
tlie  secondary  circuits  are  closed  through  the  induction  coil. 

The  circuit  was  arranged  in  this  manner  so  as  to  reduce  the 
drain  on  the  batteries  when  receiving  and  to  obviate  the  necessity 
-of  receiving  through  the  secondary  winding  of  the  induction  coil, 
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as  this  would  cause  a  considerable  loss  in  the  incoming  transmis- 
sion. 

When  the  switching'  mechanism  is  in  the  operated  position 
the  circuit  is  arranged  for  talking,  as  the  operation  of  this  switch 
closes  both  the  primary  and  secondary  circuits  through  the  in- 
duction coil  and,  at  the  same  tinie,  cuts  in  series  with  the  re- 
ceiver a  retardation  coil,  the  receiver  and  retardation  coil  being 
in  parallel  with  the  secondary  winding  of  the  induction  coil. 

The  combined  impedance  of  the  receiver  and  retardation  coil 
is  high  enough  so  that  the  outgoing  transmission  is  not  notice- 
ably afifected,  and  low  enough  to  allow  the  dispatcher  to  break 
the  operator.  This  circuit  is  in  operation  on  lines  u])  to  300  miles 
in  length  with  as  many  as  45  stations,  20  of  which  may  be  lis- 
tening simultaneovisly  without  seriously  affecting  the  transmis- 
sion. 


— ^  i;M^O,r  .,  r,  ca,  >  j»w 


j,^*.f  j^j-^fj  ci*y^*,/^^^M  ..  ^^^^^^r,^  /y.^«^^^^  tr,^.'. 


Simplex  Circuit. 

In  order  to  utilize  to  the  fullest  extent  circuits  which  have 
been  installed  for  telephone  train  dispatching  purposes,  these 
lines  are  being  simplexed  and  phantomed  to  ]5rovide  additional 
telegra])h  and  telephone  facilities,  without  increasing  the  expense 
for  line  construction.  The  ordinary  method  of  simplexing  is  to 
bridge  the  repeating  coil  at  each  end  of  the  line  and  tap  out  at 
the  middle  points  for  connection  to  the  telegraph  circuit. 

This  method  of  simplexing  lines  on  which  selectors  are  oper- 
ated increases  the  direct  current  drain  on  the  signaling  battery, 
and  to  keep  this  battery  drain  within  reasonable  limits  non-iufluc- 
tive  resistances  are  placed  between  each  side  of  the  simplex  coil 
and  the  line. 
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Another  method  of  simplexing",  which  was  designed  by  U.  J. 
Fry,  Superintendent  of  Telegraph  of  the  Chicago,  Milwaukee  & 
St.  Paul,  does  away  with  the  simplex  coil  at  the  end  of  "the  line 
nearest  the  dispatcher,  and  thereby  decreases  the  current  drain 
on  the  selector  sending  battery.  Circuits  showing  these  two 
methods  of  simplexing  will  be  shown  on  the  screen  and  described 
in  detail  later. 

Another  means  of  increasing  the  efficiency  of  the  wire  plant 
where  dispatching  and  n^iessage  circuits  are  strung  over  the  same 
divisions  is  by  making  use  of  the  phantom  circuit,  which  consists 
of  applying"  retardation  coils  and  condensers  to  the  existing  mes- 
sage and  train  circuits  in  such  a  way  as  to  secure  an  additional 
telephone  line  without  additional  line  construction;  that  is,  by  the 
use  of  the  phantom  circuit  in  connection  with  the  train  and  mes- 
sage wires,  telephone  conversations  can  be  carried  on  simulta- 
neously over  the  two  pairs  of  wires.  A  number  of  such  installa- 
tions have  been  made  and  are  proving  very  satisfatcory. 


Way-Station,  Michigan  Central  R.  R. 

Another  feature  which  is  of  vital  importance  in  train  dis- 
patching is  the  manner  in  which  the  lines  are  constructed  and 
maintained.  First  of  all,  in  installing  telephone  train  dispatching 
equipment,  it  is  absolutely  essential,  if  satisfactory  results  are  to 
be  obtained,  to  have  a  metallic  circuit  and  use  wire  such  as  wull 
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provide  ample  transmission.  The  wire  adopted  as  standard  by 
most  of  the  railroads  for  train  and  message  service  is  No.  9 
B.  &  S.  hard-drawn  copper,  weighing  208  pounds  to  the  mile.  Of 
course,  on  short  lines  and  branches,  iron  wire  may  be  utilized 
and  the  following  figures  illustrate  the  differences  which  will 
be  obtained  in  transmission  with  different  sizes  of  copper  and  iron 
wire : 

The  standard  for  commercial  transmission  is  rated  in  terms 
of  No.  19  gauge  cable,  and  the  transmission  over  30  miles  of 
this  cable  has  been  adopted  as  the  limit  of  standard  commercial 
transmission.  The  transmission  over  900  miles  of  No.  8  B.  \V.  G. 
copper,  weighing  435  pounds  to  the  mile,  is  approximately  equiva- 
lent to  that  obtained  over  30  miles  of  No.  19  gauge  cable.  With 
No.  9  B.  &  S.  copper,  208  pounds  to  the  mile,  500  miles  is  the 
limit,  and  the  limit  with  No.  8  B.  W.  G.  iron  is  reached  at  144 
miles.  This  does  not  mean  that  intelligible  transmission  cannot 
be  obtained  over  greater  lengths  of  line  than  given  above,  but  that 
these  figures  represent  what  has  been  adopted  by  the  A.  T.  &  T. 
Company  as  standard  commercial  transmission. 

A  comparatively  new  wnre,  known  as  copper-clad  wire,  which 
has  been  largely  used  by  the  signal  departments  of  the  railroads, 
should  prove  very  satisfactory  for  branches  and  lines  up  to  200 
miles  in  length.  This  wire  is  constructed  of  copper  and  steel  in 
such  a  way  that  the  steel  core  is  entirely  covered  by  copper  so 
welded  to  the  steel  that  the  wire  can  be  drawn  very  successfully 
in  the  smaller  sizes. 

Copper-clad  wire  for  the  shorter  circuits  has  the  advantage 
of  increased  conductivity  as  compared  with  the  steel  or  iron  wire 
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and  an  increased  tensil  strength  as  compared  with  copper.  The 
increased  tensil  strength  of  No.  9  B.  &  S.  copper-clad  wire,  as 
compared  with  No.  9  B.  &  S.  hard-drawn  copper,  is  approximate- 
ly 45%,  and  the  conductivity  of  the  copper-clad  wire  ranges  from 
30%  to  50%  that  of  the  same  size  hard-drawn  copper,  depending 
on  the  grade  specified. 

In  stringing  wires,  a  careful  investigation  should  be  made 
to  find  out  just  what  class  of  service  the  other  wires  on  the  pole 
are  being  used  for,  so  that  the  proper  transpositions  can  be  made 
to  avoid  trouble  from  inductive  disturbances.  It  has  been  found, 
in  the  majority  of  cases,  that  if  the  wires  are  transposed  every 
half  mile,  little  or  no  trouble  will  be  experienced  from  this  source. 
In  some  cases,  however,  it  has  been  found  necessary  to  cut  in  ad- 
ditional transpositions  on  some  sections  of  the  line  where  the  ex- 
posure is  very  severe.  If  the  pole  lines  carry  wires  which  are  used 
for  Barclay  printing  circuits  or  for  quadruplex  telegraph  service, 
telephone  wires  should  be  placed  as  far  as  possible  from  these. 
Care  should  be  taken  on  planning  the  transposition  scheme  to  have 
both  wires  of  the  pair  throughout  their  entire  length  subject  to 
exactly  the  same  exposure.  This  will,  in  all  ordinary  cases,  neu- 
tralize the  inductive  eft'ects  from  foreign  circuits. 

If  the  ultimate  plan  is  to  use  the  telephone  for  handling  both 
train  and  message  business,  it  is  advisable  to  transpose  the  wires 
so  that  phantom  circuits  can  be  obtained  without  the  necessity  of 
making  further  transpositions  at  the  time  the  phantom  ecjuipment 
is  applied  to  the  lines. 

A  comparison  of  the  telephone  and  telegraph  systems  in 
operation  will  show  the  many  advantages  of  the  former.  With 
the  telephone,  the  orders  are  issued  verbally  by  the  dispatcher 
word  for  word,  in  place  of  being  sent  out  by  code,  and  the  speed 
which  may  be  attained  is  limited  only  by  the  ability  of  the  opera- 
tor to  copy  the  messages.  The  forms  used  are  the  same  as  with 
fhe  telegraph,  and  the  operators  repeat  the  orders  back  to  the  dis- 
patcher for  his  O.  K. 

It  is  a  well  known  fact  that  the  rate  of  sending  attained  by 
the  average  railroad  telegraph  operator  is  about  25  words  a  min- 
ute, while  with  the  telephone  a  speed  of  100  words  or  more  may 
be  attained. 

Experience  has  shown  that   14  to  16  train  orders  may  be 
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put  out  in  one  hour  with  the  telephone,  while  with  the  telegraph 
a  dispatcher  was  doing  exceedingly  well  to  send  out  half  this 
number. 


Dispatcher's  Telephone  Set. 

The  greater  speed  possible  with  the  telephone  is  also  shown 
in  the  rejDorting  of  trains,  that  is,  the  stating  of  time  of  the  pass- 
ing, arrival  or  departure  of  trains  at  stations.  The  dispatcher  is, 
of  course,  always  in  on  the  line,  and,  as  is  customar}',  the  station 
operator,  when  wishing  to  report,  merely  removes  the  receiver 
fr(jm  the  hook  and.  after  l)eing  assured  that  the  line  is  not  busy, 
calls  his  station  name.  The  dispatcher  instantly  replies  by  saying 
"dispatcher ;"  the  report  is  then  given,  usually  in  the  fractional 
part  of  the  minute. 

Information  regarding  accidents,  derailments,  etc.,  are  con- 
veyed to  the  dispatcher  verbally  by  either  the  operator  or  the  con- 
ductor, and  the  narration  is  at  once  so  complete  that  the  chances 
of  misunderstanding  and  the  necessity  of  additional  messages  are 
eliminated. 


Train  Conductor  Using  Portable  Set. 
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The  use  of  the  portable  telephone  puts  the  conductor  in  im- 
mediate touch  with  the  dispatcher  in  case  of  a  breakdown  or  other 
trouble  between  stations,  while  with  the  telegraph  it  is  necessary 
to  reach  the  nearest  telegraph  office  to  send  in  call  for  help.  One 
of  the  large  roads  in  the  East  has  over  500  of  these  portable  sets 
in  use,  having  equipped  a  large  number  of  the  passenger  and 
freight  trains  and  all  of  the  wreck  trains  with  them.  Further, 
the  use  of  siding  sets  is  of  great  value  in  that  they  enable  the 
train  crews  to  reach  the  dispatcher  and  keep  him  advised  of  their 
movements. 

In  some  cases  the  roads  have  installed  semaphore  signals  at 
sidings  to  operate  in  connection  with  the  selector  to  enable  the  dis- 
patcher to  set  the  semaphore  against  any  train  desired  and  have 
the  conductor  report  by  telephone  for  orders. 


Dispatcher's  Key  Cabinet. 

In  calling,  the  selector  makes  possible  the  operation  of  a  bell 
at  any  station  desired  by  the  mere  act  of  turning  a  button  located 
within  easy  reach  of  the  dispatcher  and  corresponding  to  the  sta- 
tion wanted.  This  answer-back  is  caused  by  the  making  and 
breaking  of  the  bell  contacts  across  connected  in  series  with  the 
bell  and  thus  producing  an  inductive  effect,  which  is  repeated  in 
the  dispatcher's  reciver.  The  fact  that  the  dispatcher  has  a  means 
of  knowing  that  the  bell  has  operated,  coupled  with  the  better 
signal  produced  by  the  ringing  of  an  electric  bell,  as  compared  to 
the  click  of  the  telegraph  relay  or  sounder,  arouses  an  immediate 
response,  and  the  time  of  calling  offices  is  practically  eliminated. 
Further,  if  occasion  demands,  the  advantage  of  calling  stations- 
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in  on  the  line  while  a  conversation  is  being  carried  on  may  be 
resorted  to.  In  fact,  this  feature  is  used  continually  on  divisions 
where  the  traffic  is  heavy  and  the  rate  of  calling  is  high. 

If  for  any  reason  the  first  call  failed  to  raise  the  operator,  a 
second  call  may  be  sent  out  and  the  bell  kept  operating  at  the 
will  of  the  dispatcher  until  a  response  is  received. 

With  regard  to  the  accuracy  of  the  telephone  as  compared 
with  the  telegraph,  it  may  be  stated  that  since  the  telephone  has 
been  used  for  the  directing  of  train  movements,  not  only  since 
1907  but  also  previous  to  that  date,  when  the  equipment  had  not 
reached  the  present  state  of  perfection,  not  a  single  accident  has 
been  reported  resulting  from  the  use  of  the  telephone. 

Greater  accuracy  of  transmitting  orders  is  assured,  as  the 
dispatcher  writes  dov/n  the  words  as  they  are  spoken,  thus  com- 
pleting his  record  as  the  order  is  given  and  checking  this  record, 
word  for  word,  as  the  order  is  repeated  back  by  the  operator. 

With  the  telegraph  the  dispatcher  sends  his  order  and  the 
record  is  made  by  his  copying  it  as  received  from  the  operator.  It 
will  be  readily  seen  that  with  this  method  the  chances  of  error  are 
greater  on  account  of  the  liability  of  the  dispatcher  not  catching 
errors  in  the  repeat,  due  to  the  inclination  to  write  down  the  mes- 
sage as  sent  out  bv  him.. 


Railway  Test  Panel. 
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The  ease  and  speed  with  which  the  dispatcher  can  handle  his 
work  is  believed  by  many  railroad  men  to  be  a  further  guard 
against  accidents.  The  increased  speed  of  calling  and  transmit- 
ting allows,  more  time  for  laying  out  the  work,  planning  of  meet- 
ing points,  etc.,  thus  relieving  the  dispatcher  of  much  of  the  men- 
tal and  physical  strain  of  trying"  to  keep  traffic  moving  and  the 
almost  continual  operation  of  the  telegraph  key. 

It  is  claimed  Ijy  some  that  the  translating  of  the  sounds  re- 
ceived over  the  ]\Iorse  wire  is  done  automatically.  This  may  be 
true  to  a  certain  extent,  but  nevertheless  this  translation  requires 
mental  effort  and  this  mental  effort  should  be  available  for  other 
purposes.  Then  the  physical  strain,  which  sometimes  results  in 
operators'  paralysis,  has  a  damaging  effect  under  the  severe  con- 
ditions frecjuently  experienced,  due  to  congestion  of  traffic  result- 
ing from  wrecks  or  hold-ups  of  any  other  kind. 

With  the  telephone  the  dispatcher  is  in  closer  personal  touch 
with  the  men  along  the  line  than  with  the  telegraph.  This  is 
shown  by  the  fact  that  a  number  of  sharp  remarks  made  over  the 
telephone  have  greatly  decreased  or  that  such  occurrences  have 
stopped  altogether  since  the  installation  of  the  telephone. 

The  likelihood  of  misunderstandings  is  remote,  and  this  fea- 
ture can  be  readily  understood  by  those  not  familiar  with  rail- 
road work,  if  one  will  consider  how  much  more  satisfactory 
any  conversation  may  be  carried  on  by  telephone  with  a  person 
located  at  a  distant  point  than  is  possible  by  the  telegraph  or  the 
mails. 


Siding  Set. 
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Due  to  the  Federal  and  State  laws  limiting  the  working  days 
■of  the  railroad  employes  occupied  in  the  receiving  and  transmit- 
ting of  orders  pertaining  to  train  movements  to  eight  hours,  a 
considerable  increase  in  the  number  of  men  necessary  for  han- 
dling the  work  was  effected.  Before  the  passage  of  these  laws 
the  field  from  which  the  railroad  companies  could  draw  operators 
was  none  too  large,  and  the  burden  of  securing  the  necessary  help 
was  greatly  reduced  by  the  introduction  of  the  telephone,  in  that 
when  occasion  demanded,  men  could  be  taken  from  the  other  de- 
partments, as  the  requirenients  no  longer  necessitated  the  ability 
to  send  Alorse.  A  field  at  once  opened  to  trainmen  and  other  em- 
ployes who  had  met  with  such  accidents  as  to  incapacitate  them 
for  the  class  of  work  previously  performed. 

Under  the  severe  conditions  experienced  along  the  Pacific 
Coast,  where  the  heavy  salt  fogs  make  the  operation  of  the  tele- 
graph almost  impossible,  the  telephone  has  been  operated  satis- 
factorily on  the  lines  of  both  the  Santa  Fe  and  the  Southern  Pa- 
cific. 

In  summing  u]'),  the  advantages  which  must  be  conceded  to 
the  telephone  method  of  operation  are  that  it  is  quicker,  safer  and 
more  reliable,  and  in  addition  makes  possible  better  discipline  and 
co-operation  between  the  dispatcher  and  operator,  as  well  as  pro- 
viding means  for  officials  Avho  are  not  familiar  with  the  Morse 
code  to  exercise  supervision  and  obtain  immediate  and  accurate 
information  in  cases  of  emergency. 

With  the  great  increase  in  the  number  of  telephones  for 
commercial  service  and  the  consequent  economics  effected,  it  is 
only  to  be  expected  that  the  use  of  the  telephone  for  railway 
service  will  gradually  be  extended  to  embrace  many  other 
branches.  In  fact,  this  has  already  been  done  on  some  of  the 
more  progressive  roads. 

For  handling  message  or  other  commercial  and  routine  busi- 
ness between  stations,  the  worth  of  the  telephone  has  already 
been  proven  on  several  roads,  and  it  is  estimated  that  for  this 
class  of  business  one  telephone  circuit  has  the  capacity  of  two 
telegraph  circuits.  On  roads  where  the  traffic  is  light,  both  the 
dispatching  and  message  work  can  be  carried  on  over  the  same 
pair  of  wires. 

In  connection  with  manual  blocking,  the  old  telegraph  wires 
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may  be  utilized,  thus  ]:)roviding  a  grounded  block  circuit,  or,  if 
convenient,  a  metallic  circuit  may  be  employed.  Either  the 
grounded  or  metallic  circuit  is  far  superior  to  the  telegraph. 
Blocking  sets  or  a  switching  mechanism  may  be  provided  to  al- 
low one  set  of  telephone  equipment  to  be  used  on  the  train,  mes- 
sage and  block  wires,  and  to  cut  two  blocks  into  one  for  night  op- 
eration. 

The  loud-speaking  receiver  is  admirably  adapted  for  this 
service  and,  it  is  thought,  will  ultimately  replace  the  ordinary  re- 
ceiver for  block  work. 


Semaphore   Selector,  Complete. 
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Another  use  for  the  loud-speaking  receiver  is  in  the  dis- 
patcher's office,  where  it  may  be  connected  directly  to  the  train 
wire  and  relieve  the  dispatcher  of  wearing  the  head  receiver  at 
least  part  of  the  time. 

This  instrument,  in  connection  with  a  special  transmitter, 
may  also  be  used  in  terminals  for  announcing  trains. 

The  yard  master,  in  the  discharge  of  his  duties,  will  find  the 
yard  circuit  of  the  greatest  value  in  keeping  in  touch  with  the 
various  departments  over  which  he  has  supervision. 

For  moving  trains  out  of  terminals  the  telephone  has,  in  cases 
where  installed,  proven  so  much  quicker  and  more  flexible  that 
there  is  but  little  doubt  that  all  terminal  circuits  will  within  a 
short  time  be  telephone  circuits. 

The  train  order  semaphore,  one  of  the  recent  developments, 
which  consists  of  a  standard  semaphore  mast  arranged  for  mount- 
ing the  selector  and  telephone  apparatus  in  a  Aveatherproof  com- 
partment, can  be  placed  at  any  point  along  the  line  and  the  tele- 
phone and  selector  connected  directly  to  the  train  wire. 

Tn  the  large  freight  sheds  and  at  transfer  points,  in  office 
buildings,  etc.,  and  in  fact  at  all  places  where  direct  communica- 
tion between  parties  not  located  in  the  same  room  is  desired,  the 
telephone  will  prove  in. 

I  have  a  number  of  slitles  which  illustrate  the  equipment  used, 
and  as  they  are  thrown  upon  the  screen,  if  there  are  any  questions 
which  any  of  the  members  wish  to  ask,  I  will  be  very  glad  to  an- 
swer them  to  the  best  of  my  ability. 

PRESIDEXT :  We  would  like  to  hear  from  ^Ir.  Ditch,  of 
the  Pennsylvania  Railroad. 

MR.  J.  H.  DITCH :  I  do  not  believe  I  have  anything  in  par- 
ticular to  say.  The  paper  was  very  interesting  and  there  is  noth- 
ing I  now  recall  that  I  would  like  to  have  explained. 

There  is  one  thing,  however,  the  simplex  feature  of  the  Fr}^ 
circuit,  which  is  rather  interesting.  I  would  like  to  have  i\Ir. 
Heyer  state  just  how  the  relay  is  arranged  so  that  the  telegraph 
circuit  is  intact  wdiile  the  dispatcher  is  calling.  In  other  words, 
while  the  selector  circuit  is  in  operation,  how  is  the  contact  main- 
tained for  the  telegraph  work  ? 

MR.  HEYER :     The  relav  is  arranged  with  two  front  and 
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two  back  contacts,  the  armature  being'  between  the  two.  The  back 
contacts  are  made  when  the  relay  is  not  operated.  Then  the  front 
contacts,  when  it  is  operated,  make  just  before  the  back  con- 
tacts break,  so  that  you  always  have  a  continuity  in  the  cir- 
cuit through  the  relay  contacts.  The  inner  contacts  are  wired 
to  the  outside  terminals  of  the  sending  battery  and  the  middle 
point  of  the  battery  is  connected  to  a  telegraph  tap.  Does  that 
answer  the  cjuestion  ? 

MR.  DITCH :  Yes.  I  would  like  to  ask,  also,  is  there  much 
trouble  experienced  in  keeping  the  adjustments  of  that  relay? 

MR.  HEYER :  There  has  not  been,  as  tar  as  I  know,  any 
trouble  with  the  adjustments  of  the  relay.  The  principal  trouble 
with  this  circuit  has  been  to  get  the  retardation  coils  and  the  re- 
sistance in  the  line  properly  balanced  so  that  you  can  use  it  for 
duplex  and  quadruplex  operation.  It  Avorks  very  satisfactorily 
for  straight  IMorse. 

MR.  DITCH:  The  difficulty  in  operatmg  duplex?  I  do 
not  understand  why  the  unbalancing  would  injure  the  duplex  op- 
eration. 

MR.  HEYER :  The  noise  is  not  so  apparent  in  the  duplex 
as  in  the  quadruplex.  It  is  principally  from  the  higher  frequency, 
and  that  is  more  apparent  with  the  quadruplex  than  with  the 
duplex. 

Mr.  DITCH  :  The  difficulty,  then,  is  in  causing  noise  in  the 
telephone  circuit  ? 

^IR.  HEYER :    That  is  it. 

PRESIDENT:    May  we  hear  from  Mr.  Cx.  W.  Butts? 

MR.  G.  W.  BUTTS  :  Mr.  President,  I  do  not  think  of  any- 
thing in  particular  to  add  to  what  the  speaker  has  said.  It  occurs 
to  me,  however,  that  there  might  possibly  be  in  this  assembly  a 
few  doubters  as  to  the  feasibility  of  the  telephone  for  railway 
operation.  I  happen  to  be  connected  with  a  division  of  the  Penn- 
sylvania Railroad  on  which  there  is  not  a  single  telegraph  instru- 
ment in  service,  with  the  exception  of  those  at  the  division  ter- 
minal, which  are  used  for  working  with  the  connecting  division 
and  on  those  circuits  beyond  and  off  our  division  territory.  There 
has  been,  since  the  spring  of  1910,  nothing  but  telephone  opera- 
tion on  the  division  itself  for  message  work,  tram  dispatching  and 
train  blocking,  and  it  has  been  entirely  successful. 
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PRESIDEXT:  Mr.  Lee,  Superintendent  of  Telegraph  of 
the  P.  &  L.  E.  R.  R..  may  we  hear  from  you; 

^IR.  L.  A.  LEE :  I  do  not  know  that  I  have  anything  to  say, 
except  that  I  have  enjoyed  the  paper  very  much. 

PRESIDEXT :  Mr.  W.  R.  Smith,  Division  Operator  of  the 
P.  R.  R.  ? 

MR.  \V.  R.  SMITH:  I  have  nothing  to  say.  Mr.  Presi- 
dent. 

PRESIDEXT :  :\Ir.  S.  ^I.  Boush,  of  the  P.  R.  R..  may  we 
hear  from  you  ? 

MR.  S.  ^I.  BOUSH :  ^Ir.  President.  I  do  not  believe  I  have 
anything  in  particular  to  say.  There  is  one  point,  however,  that 
I  think  the  demonstrator  has  not  brought  out  in  particular,  the 
fact  that  the  selector  eliminates  the  feature  of  the  instruments  con- 
neced  along  the  line  soimding  in  each  office  connectea  on  that 
Hne.  The  point  I  have  in  mind  is  that,  with  the  ^lorse.  as  well  as 
party  line  telephone  systems,  each  station  hears  the  call  or  signal 
of  every  other  station  connected  on  the  line.  and.  therefore,  the 
operator  at  each  and  every  station  becomes  familiar  with  the 
clicking  of  the  Morse  cr  the  signal  on  the  line,  and  he  naturally 
becomes  a  little  bit  careless  and  waits  a  while  to  pick  out  his  own 
signal.  The  selector  eliminates  that  feature,  which  I  think  is  very 
good.    I  have  nothing  further. 

PRESIDEXT:  ^fr.  F.  ^I.  Brown,  of  the  P.  &  L.  E.  R.  R., 
may  we  hear  from  aou  ? 

]\IR.  F.  AI.  BROW'X  :  I  do  not  know  that  I  can  add  any- 
thing further  to  what  has  already  been  said  on  the  subject  of  train 
dispatching  by  telephone.  I  have  enjoyed  the  paper  ver}-  much.  }et 
there  are  some  features  of  train  dispatching  by  telephone  that  have 
not  yet  been  brought  out.  one  of  which  is  the  fact  that  the  tele- 
phone operator  is  not  able  to  keep  in  touch  with  the  position  of 
the  trains  on  the  road  for  the  reason  that  they  do  not  hear  them 
reported  from  each  station  until  they  come  in  on  the  circuit,  while 
with  the  Morse  they  are  better  able  to  hear  trains  reported  and  to 
keep  in  touch  with  the  position  of  them  on  the  line  as  they  pass 
each  station.  However,  there  are  many  other  features  in  connec- 
tion W'ith  train  dispatching  by  telephone  that  ofifset  this.  For  in- 
stance, the  time  put  in  by  the  dispatcher  in  calling  various  offices. 
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which  is  entirely  eliminated  by  the  selective  calling  device.  While 
I  have  been  endeavoring  to  follow  up  the  development  of  train 
dispatching  by  telephone  closely  there  was  one  feature  mentioned 
hv  the  speaker  with  which  I  was  not  familiar.  Heretofore  my 
knowledge  of  dispatcher's  circuit  was  that  no  station  on  the  line 
could  communicate  with  another  station  without  first  calling  the 
dispatcher,  and  the  dispatcher  in  turn  calling  that  station  for  the 
other,  which  is  the  most  commendable  feature  connected  with  the 
dispatcher's  circuit.  The  speaker  described  a  device  which  made 
it  possible  for  one  way  station  to  call  another  without  securing 
permission  from  the  dispatcher,  which  would  take  out  of  the 
hands  of  the  dispatcher  the  complete  control  of  the  telephone  cir- 
cuit. The  i\Iorse  train  dispatcher  is  continually  annoyed  by  way 
stations  calling  each  other  and  carrying  on  unnecessary  conversa- 
tion on  the  train  wire  ,and  this  device,  if  applied  to  train  dis- 
patcher's circuit  would  certainly  not  improve  this  condition.  I 
have  had  considerable  experience  with  the  portable  telephone  sets 
used  with  wreck  train  service,  just  described,  and  can  say  it  has 
proven  a  great  deal  more  satisfactorv  than  the  Morse  in  handling 
trains  around  wrecks  and  against  the  current  of  traffic.  It  per- 
mits the  keeping  in  close  touch  with  the  dispatcher  and  trains  can 
be  handled  with  much  less  delay  than  is  possible  with  the  old-time 
]\Iorse  system. 

MR.  HEYER :  Regarding  the  first  point  brought  out  by 
Mr.  Brown,  the  fact  that  the  operators  are  not  in  touch  with 
everything  that  goes  on  over  the  line,  I  have  heard  a  great  deal 
of  comment  on  that  subject,  both  pro  and  con,  and  among  the 
operating  people  there  seems  to  be  a  division  of  opinion.  Some 
of  them  claim  that  even  if  the  operators  are  not  in  touch  with 
everything  that  goes  on  over  the  line,  it  does  not  make  any  dif- 
ference ;  some  take  the  other  side  of  it.  But,  in  the  main,  most 
of  the  people  with  whom  I  have  talked  claim  that  it  is  not  a  very 
serious  matter.  That  is  something  that  the  operating  people 
themselves,  familiar  with  the  conditions  under  which  they  op- 
erate, would  be  much  better  able  to  judge  than  I,  because  there 
are  certain  conditions,  I  suppose  on  some  divisions  where  it  does 
not  make  any  difiference,  and  there  may  be  other  divisions  or 
other  classes  of  service  where  it  does  make  a  difference. 

Regarding  the  portable  telephone  system  for  wrecks,  I  might 
say  that  in  talking  with  some  of  the  Lackawanna  people  a  few 


I20  Proceedings  Railway  Club  of  Pittsburgh. 

weeks  ago,  they  claim  that  what  wrecks  the}-  have  had  since  they 
put  in  the  telephone  system,  they  have  been  able  to  save  from  one 
to  two  and  in  some  cases  three  hours  of  the  time  in  clearing  away 
those  wrecks,  and  they  have  determined  that  it  cost  them  up- 
Avards  of  a  thousand  dollars  an  hour  to  hold  up  traffic  on  their 
road,  and  the  use  of  the  portable  telephone  has  saved  them  in' 
every  case  from  $i,ooo  to  $3,000  in  every  wreck  they  have  had. 

With  regard  to  stations  calling  among  themselves,  the  inter- 
calling  circuit  is  designed  principally  for  message  service  and  not 
for  train  dispatching  service,  and  there  are  no  cases  that  I  know 
of  where  that  circuit  is  being  used  for  handling  train  movement. 
On  train  circuits,  the  dispatcher  has  complete  control  of  the  line, 
and  if  a  station  wishes  to  talk  with  another  they  get  permission 
from  the  dispatcher.  This  inter-calling  system  is  for  message- 
work  where  the  chief  operator  is  not  on  duty  24  hours  in  the  day 
and  where  there  is  a  large  interchange  of  business  between  the 
various  stations,  it  is  not  used  for  the  train  circuit. 

PRESIDENT  :  Air.  Isler,  of  the  ^lonongahela  Division,  P. 
R.  R.,  may  we  hear  from  }-ou? 

^IR.  A.  G.  MITCHELL:  I  might  answer  for  ^Ir.  Isler.  he 
having  left  the  meeting.  The  ^Monongahela  Division,  on  which 
]\Ir.  Isler  is  Division  Operator,  has  had  for  probably  eight  years 
or  more  train  dispatching  by  telephone  on  the  single  line  branch- 
known  as  the  Red  Stone  Branch,  commencing  first  with  the  mag- 
neto system  and  finally,  a  few^  years  ago,  installing  the  selector. 
And  I  can  say  for  the  operation  of  that  branch  under  the  tele- 
phone service,  that  we  have  in  all  that  tinie  never  had  an  accident 
due  to  the  telephone  train  dispatching. 

PRESIDENT:  Are  there  any  others  that  would  like  to  ask 
Mr.  Hever  any  questions  on  this  paper? 

AIR.  E.  H.  STARK  :  I  am  sure  we  all  concede  that  this  has 
been  a  very  interesting  and  instructive  subject,  very  ably  present- 
ed. I  would  move  you  that  we  extend  a  vote  of  thanks  to  ]\Ir. 
Heyer  for  this  privilege. 

The  motion  w^as  duly  seconded  and  carried  unanimously. 

PRESIDENT:  I\Ir.  Heyer,  please  accept  the  thanks  of  the 
Club,  which  I  now  tender  to  you. 

MR.  HEYER :    I  thank  you  most  sincerely. 

There  being  no  further  business  to  come  before  the  meeting;. 

ON  AIOTION.  Adiourned. 


Wallace  W.  Johnson, 

General  Manager,  Standard  Magnesia 
Co.,  Philadelphia,  Pa. 

Died  December  30th,  1911 


W.  W.  Young, 

Purchasing  Agent,  Union  Switch  & 
Signal  Co.,  Swissvale,  Pa. 

Died  January  21st,  1912 
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EDWARD  KERR,  President 


iiiiii«  iU  mm  foyitiis. 

M  and  km  («tiii?s  ol  [ve[f  Des([iptioii. 

[limine  km  aod  in  km\  Beann^s  a  ipedaltf. 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  JANNEY  "X"  COUPLER 

The  latest  development  of  the 

M.  C.  B.  Coupler 


•Lock  Set"  and  "Knuckle-Opener' 
JANNEY    SIMPLICITY. 


MANUFACTURED  ONLY  BY 


THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH.  PA. 


candle  power 
Pintsch  Mantle  Light 

The  Safety  Car  Heating  and  Lighting  Co. 


This  Space  For  Sale 


RAILWAY    STEEL-SPRINO    COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Tired  Wheels. 

GENERAL  OFFICE.  71  BROADWAY.  NEW  YORK. 

BRANCH  OFFICESt— CHICAGO,  ST.   LOUIS.   ST.    PAUL,   WASHINGTON.  D.  C 


(4 


HAVE  YOU  READ  OUR  PAMPHLET: 

Perfect  Performance  of 


Waycott  Special  Beams" 

(The  Brake  Beam  used  in  Lake  Shore  Emergency  Tests  at  Toledo) 

The    Damascus    Brake   Beam    Company 
Cleveland,  U.  S.  A. 


PEERLESS   RUBBER   MANUFACTURING   CO, 

16  Warren  Street,  New  York. 


iAf23456789IOII12i'3| 
.   fa2345678910lii2iK 

^•^WERIESS  RUBBER  M'f '6.C0.H.Y\\5lt.. 


Manufacturers  of 
Fine   Mechanical    Rubber   Goods   for   Railroad    Equipment. 

F=".  O.   Donnell,  A^anager.   Railroad    Department 


This  Space  For  Sale 


STANDARD  STEEL  CAR  COMPANY 


r General  Offices:  Frick  BIdg.,  PITTSBURGH,  PA 

OFFICES^  NEW  YORK:     170  Broadway  WC , x.^^.....  .. 

i  CHICAGO:     Fisher  Building  i  HAMMOND,  IND. 


f  BUTLER,  PA. 
WORKS  \  NEW  CASTLE.  PA 


STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 


Steel  Car  Underframes 

TRUCKS,   BOLSTERS,  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum 


INQUIRIES 
SOLICITED 


THE 
BUTLER 

FRICTION 
GEAR. 

Wper  Patents 

250,000 

POUNDS 

CAPACITY 

Has  all  the 
Points  of  a 
Perfect  Gear 

SiyV\RLE 


DRAWBAR  ATTACHMENTS 


STRONG 


-RELIABLE 

TANDEM 
SPRING    GEARS. 

64x8,  or  8x8  Springs 

PerfectSpring  Protection. 

No  Strain  on  Yoke  Riveti 

Except  in  Pulling. 

THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send    for    Catalog. 


CLEVELAND,    OHIO 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  259  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  149  COMPANIES 
—BOTH  MADE. BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:  People's  Gas  Building  NEW  YORK:  2  Rector  St. 


This  Space  For  Sale 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


WARD  EQUIPMENT  CO. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 


141  Cedar  Street    -     -    New  York 
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SUVDAM'S  ProtccOvc  PAINTS 

for  Ml  (ars  ^  Mral  M  M 


-MANUFACTURED   BY" 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS,  61ST    AND   BUTLER  STS  , 

BELL     PHONS.   343   FISK.  PITTSBURGH,    P  A . 


Pittsburgh  Equipment  Co. 
1208  House  Building.  Pitts- 
burgh. Manufacturers  in 
Pittsburgh  of  Cast  Steel 
Truck  Bolsters.  Body  Bol- 
sters. Truck  Side  Frames 
and  Cast  Steel  Draft  Sills 
and  End  Sills. 


This  Space  For  Sale. 


BRADY  BRASS  CO. 


MANUFACTURERS    OF 


CYPRUS  BRONZE   FOR   LOCOMOTIVE  and   CAR   BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

(ieneral  Office  and  Works,    200-214  Tenth  Street,  Jersey  City,  N.  J. 
DANIEL  M.  BRADY,  President  


This  Space  For  Sale. 


OFFICIAL,         P   R  O  C  E  EDINGS^'^^ 


M^Wl^ 


*19?PerYear 


20^  ferCopy 


March  22,  1912 


ANNUAL    REPORT    OF    STANDING    COMMITTEE 
on  "Revision  of  M.  C.  B.  Rules  of  Interchange." 


^ 


Q  &  C  WEDGE 


West  Street  Bldg., 
New  York. 


Anti-Rail  Creepers. 

Q  <a  c  CO. 


<^ 


Peoples  Gas  Bldg., 
Chicago. 


TURNBUCKLES 

Car     ^mai[^g"Ti^im(fl^^  Forcings 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,  CLEVELAND,  OHIO 


BOLTS      NUTS      RIVETS 

STEEL  CAR  FORGE  COMPANY 

"FORQINQ  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


This  Space  For  Sale. 


ESTABLISHED     1884 


SIPE'S   JAPAN   OIL 

"STRENGTHENS,    DRIES,   AND    WATERPROOFS; 

Add  Sipe's   Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  USE   BY  ALL  THK  LKADING  RAILROADS. IN   THE  UNITED  STATES 
—MANUFACTURED     ONLY    BY — '■ 


CHICAGO.  ILL  JAMES  B.  SIPE  8l  CO,  Allegheny,  pa. 


This  Space  For  Sale 


Do  You  Know  a  More  Rigid  Test  for 
Locomotive  Boiler  Tubes  ? 


C  The  illustration  shows  one  of  the  tests  which  is  made  twice  on  every  lap-welded, 
SPELLERIZED  STEEL  LOCOMOTIVE  BOILER  TUBE,  before  leaving  the  Mill. 
41  A  crop  end  is  cut  from  each  end  of  every  boiler  tube  which  is  designed  for 
locomotive  service.  This  crop  end  is  shown  in  the  first  piece  to  the  left  in  the 
illustration,  and  is  just  as  it  is  cut  from    one  end  of  the  tube. 

C  The  second  piece  shows  the  crop  end  laterally  compressed  in  a  testing  machine, 
while  the  third  piece  has  been  compressed  vertically,  with  a  flange  turned  on  the  top. 
C  This  is  all  done  in  one  operation  while  the  tube  is  held  in  the  testing  machine. 
CI  It  should  be  definitely  understood,  that  EVERY  Boiler  Tube  for  locomotive  serv- 
ice is  subjected  to  this  e  iminating  test,  practically  twice,  before  a  tube  is  passed 
on  for  other  tests.  It  is  an  eliminating  test,  because  any  tube  in  which  is  detected 
the   slightest   flaw,    is    summarily   rejected. 

C  It  must  also  be  remembered,  that  every  spellerized  steel  locomotive  boiler  tube 
receives  this  rigid  test  while   the   tube   is  entirely   cold. 

C  This  test   is   quite   apart    and   separate  from   the   Internal    Pressure,    Inspection   and 
other  tests  which  are  also  made  on   SPELLERIZED   BOILER  TUBES. 
C   If    while    under    any    test,    a    tube    shows    it    is    not    welded,    or    in    any    way    not 
entire'y   up   to   standard,   such   tube  is   rejected. 

C  The  test  illustrated  is  the  result  of  our  investigations  to  discover  the  most  rigid 
test  for  Locomotive  Boiler  Tubes  before  leaving  the  Mill,  in  order  that  every  tube 
shall  be  satisfactory   in  every  respect. 

C  We  believe  it  will  be  agreed  that  the  physical  test  here  illustrated  is  the  most 
rigid   test  yet  devised  on    Boiler  Tubes  for  locomotive   service. 

C  THIS  TEST  IS  MADE  ON  TWO  PIECES  (one  cut  from  each  end)  OF 
EVERY  SINGLE  SPELLERIZED  STEEL  BOILER  TUBE,  FOR  LOCOMO- 
TIVE SERVICE,    WHICH   WE   MANUFACTURE. 

NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES,  FRICK  BLDG..  PITTSBVRGH.  PA. 

DISTRICT  ATLANTA  DENVER  NEW  YORK  PITTSBURGH  SALT  LAKE  CIH 

SALES  OFFICES:  CHICAGO  NEW  ORLEANS  PHILADELPHIA  ST.  LOUIS 


PACIFIC  COAST  REPRESENTATIVES- 
U.  S.    STEEL    PRODUCTS   CO. 


I     PORTLAND         LOS   ANGELES 
EXPORT  REPRESENTATIVES-U.  S.  STEEL  PRODUCTS  CO.,  NEW  YORK  CITY. 


Gould  Coupler  Co. 


OFFICES 

3*1-347  Fifth  Ave.,  New  York 

The  Rookery, 

Chicago 

Depew,  N.  Y. 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast  Steel,  Depew,  N.  Y. 


^     '-^ 
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The  Hartman  Ball-bearing    Center  Plate  and  Side  Bearings. 


CLOSE  QUARTER  PISTON   AIR    DRILLS 

CAN  BE  OPERATED  IN  EXTREMELY 
CLOSE  QUARTERS. 
If  you  want  a  drill  for  corner  work  why 
not  have  one  that  can  be  used  anywhere? 
The  Thor  can  be  used  in  places  that  cannot 
be  reached  with  other  close  quarter  drills.  It 
is  the  most  compact,  powerful  and  durable. 
Don't  fail  to  test  the  Thor  before  placing  your 
order. 


No.  9  Drill  in  Operation. 


SENT    ON    TRIAL: 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN    FRANCISCO 


lU 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra».ilway  and  Mekchinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 

NATIONAL  vA/^^^u  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  pochester,  J^y^""  Pittsburgh,  pa. 

PITTSBURGH,   PA.  SAYRE,   PA.  CLEVELAND,  O. 

P.  O.  BOX    1230,  NEW  YORK   CITY,   N.   Y. 

Hmntloit,  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange  ...  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  \^^  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  //AK  maintenance,  brake  heads  and 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economv  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  III. 

lA/RITE     F^OR    S/\/V\F»LE    OF^ 

Stabrite  Front  End  Paint 

Chas.  R.  Long,  Jr.  Company 


INCORPORATED 

MANUFACTURERS  OF 

RAILWAY,  STATION  AND 


BRIDGE  PAINTS.  L/OUlSVILLE,    Kl . 


i  Nathan  Manufacturing  Co. } 

<  85  -  93  Liberty  Street,  New  York.  > 

"<  1612  Old  Colony  Building.  Chicago.  \ 

I  Monitor,  Simplex  and  Nathan  Injectors  l 
\  for  Locomotives 

;  AND  5 

I  Sight-Feed  Lubricators. 

C  All  Specially  arranged  for  High-Pressure  Engines.  S 

\    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  ■: 

i  Oil  Cups,  Etc.  ;• 

^  SOLE  AGENCY     FOR  THE ";• 

)    Coale    Muffler    C$    Safety    Valve    Co.,   Inc.   < 
PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERALlOFFICES:   HENRY  W    OLIVER    BLDG  ,  PITTSBURGH,   PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board  while  running. 


A  catalog  or  call  by  Representative 
for  the  asking.     i»     0     £1     £>     0 

HoBiesteal  Valve  fflf|.  Co., 

Works:  Homestead,     Plltsbrreii.  Pi. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

with  Sargent's  Electrical  Attachment  for  tak- 
ing any  number  of  diagrams  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 

Stores  :   [  Boston,  New  York,  Chicago  and  London,  Ensland. 

Send  for  Catalogue  and  Prices, 


(r 


BALLS 

VARNISH  REMOVER 


OXOLIN 


REGISTFREO 
TH  E   I  1>EAL  PAINT  OIL 


NORWAY 
TURPENTINE 


^ 


Ball  Chemical  Co. 


^^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  PA. 


J) 


A   NEW    CLOSE    QUARTER    DRILL 


NO.  8 

Weight,  3.'S  Lbs. 

Socket,  No.  3  Morse 

Speed,  220  R.  P.  M. 


NO.  9 

Weight,  38  Lbs, 
Socket,  No.  4  Morse 
Speed,  170R-  *=■•  M. 


COMPACl-  IN  DESIGN-VERY  POWERFUL 
CAPABLE  OF  DRILLING  AND  REAMING 
TO  THE  FULL  CAPACITY  OF  THEIR  RE- 
SPECTIVE SOCKETS.  HAVE  NO  VIBRA- 
TION-ARE EASILY  HANDLED. 

M.VNIJFACTITRKD     BY 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


GENERAL    OFFICES 

CHICAGO 


BRANCH    OFFICES    IIS 
EVERY    KUSINESS    CENTER 


EASTERN    OFFICE 

NEW   YORK 


GOLD  GftR  HEATING  &  LIGHTING  GO. 


MANUFACTURERS  OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


Heatim  Apparatus  for  Railway  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  Pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL       pnR    /      FAST    PASSENGER    CAR    SERVICE, 
BEARINGS     *■""    I      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


DIXON'S 


AIR  BRAKE  GRAPHITE- 
GRAPHITE  PIPE  JOINT  COMPOUND 
SILICA-GRAPHITE  PAINT— 


Three  Dixon  Products  recognized  as  R.  l{.  standards. 

LITERATURE  AND  SAMPLES  SENT  ON  REQUEST. 

MANDFACTURED  ONLY  BY 

Joseph  Dixon  Crucible  Company 

ESTABLISHED    1827  JERSEY  CITY,    N.  J. 


MALLEABLE 


MIND    STEEL    C: /=%  S  T  I  PM  G  S 

The  National  Malleable  Castings  Co 

Manufacturers  of  Sharon,  Tower,  Climax  and  Latrobe  Couplers. 
CLEVELAND,  CHICAGO,  SHARON,  TOLEDO,  INDIANAPOLIS,  MELROSE  PARK,  ILL. 


Air  Brake   Operating  Efficiency 

Kaihoad  Companies  spend  in  the  aggregate  large  sums  for  air  lirake 
equipment.  The  returns  are  measured  solely  by  the  functions  performed, 
which  in  turn  enable  certain  practical  and  far-reaching  economic  results  in 
freight    and    passenger   train   service. 

Repair  parts,  non-standard,  either  as  to  materia'  or  accuracy  of  dimen- 
sions, have  undesirable  consequences  in  the  direction  of  excessive  breakage  or 
wear;  quick  action  when  not  desired;  slid  flat  wheels,  and  other  expenses 
incident  to  imperfect  air  brake  operation,  which  greatly  reduce  the  net  in- 
come possible   from   brakes  properly   maintained. 

Westinghouse  Repair  Parts  embody  three  cardinal  e'ements,  viz.  :  Good 
Material,    Best   Workmanship   and    Complete   Standardization. 

Westinghouse  Air  Brake  Co.,  Pittsburgh,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 

Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


POWERFUL  PACIFIC  TYPE  LOCOMOTIVE 

FOR  HEAVY,  FAST,  PASSENGER  SERVICE. 


Experimental   Pacific   Type — Our   50,000th   Locomotive. 

This  experimental  Pacific  type  locomotive  was  designed  and 
built  at  our  own  expense  to  determine  the  possibilities  of  ca- 
pacity and  efficiency  of  a  locomotive  of  standard  wheel  arrange- 
ment, embodying  the  latest  approved  developments  in  locomotive 
design,  construction,  material  and  fuel  saving  devices. 

As  compared  with  a  locomotive  of  equal  weight  and  of  con- 
ventional design,  it  has  shown  an  economy  in  excess  of  25  per 
cent  in  fuel. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.  Prejident. 
MANUFACTURERS  OF 

''CORRn&ATED  ASBESTOS  ROOFING  AND  SHEATHING" 


No  Paint 
Fireproof 


No  Rust 

Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

ASBESTOS  RAILWAY  SLPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coveringji.     Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging. 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 

Electric  ;"^^^h 

Traveling  .     ^-j,^^^:-  m     ^ 

CRANES  '  .«fl|^^^J  ^  ^ 

HOISTS  m Ill    i  ill  I''"  I'll 'ir II 


STEAM 
HAMMERS 

Hydraulic 
Machinery 


y 


No.  3  Double  Axle  Lathe  using  high-Power  Steel  Tools. 

NILES-BEMENT  POND  CO. 

Trinity   Building                                                                                    Pittsburgh,  pa. 
Ill   Broadway.   New  York Frick  Building. 

M.  M.  Cochran,  President.  John  H.  Wurtz,  Secretary  and  Treasurer 

W.  Harry  Brown,  Vice  President. 

Washington  Coal  &  Coke  Co. 

General  Off'ze '.     Dawson,  Fayette  County,  Pa. 
5,000  Tons  Daily  Capacity.        Individual  Cars, 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.        -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 

Shipments  via  B.  &.  O.  Railroad  and  P.  &.  L.  E. 
Railroad  and  Connections. 

Sales  Office:  PITTSBURGH,  PA. 

N.  P.  HYNDMAN,  Sales  Agent.  H.  R.  HYNDMAN,  Ass't  Sales  Agt. 


PNEUMATIC  TOOLS 


BUILT  TO 
WEAR: 

NOT  TO 
SELL." 


We  could  probably  build  a  "cheaper"  tool 
than  any  one  in  the  business — but  that  is 
not  the  policy  that  has  built  up  our  repu- 
tation. 

Ingersoll-Rand  Pneumatic  Tools  are  built  for 
the  satisfaction  of  the  user — not  merely 
for  our  own  profit. 

WE  BELIEVE  THAT  THERE  IS  AC- 
TUALLY MORE  SERVICE  IN  OUR 
PNEUMATIC  TOOLS  THAN  IN  ANY 
OTHERS. 

And  probably  this  means  more  in  pneumatic 
tools  than  in  any  other  class  of  machine. 

Air  Compressors  Air  Hoists 

INGERSOLL  RAND  CO. 

NEW  YORK 

Pittsburgh  Office,  Farmers  Bank  Building 


This  Space  For  Sale 


*^mio<oMytW^ 


vnwRPKsrswKRvq^ 


PITTSBURGH,  PA.,  U.S.A. 

;L  offices,  328   FRICK   BUILDING  '  B.   E.   D.  STAFFORD,  GENL  MANAGER 

Kj.  ROGERS  FLANNERY&  COMPANY,  Sellimg  Agents 

K-        .  FRICK'BUILDING.  PITTSBURGH,   PA. 


THE  ASHTON  VALVE  CO. 

...  MAKERS  OF  THE  ... 

HiQtiest  Grade  Muttler  and 
Open  Pop  Salelu  Valves, 

Locomotive  Steam  and  Air 
Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

STRENGTM  /V\D  WEARI\C  QUALITIES 

THAT   ARE   ABSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES    MODERATE  RESULTS    GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

W      B.    Leach,  Gen'L   Mangr.   &.  Treas. 


OFFICE    AND    WORKS! 

383   DORCHESTER   AVENUE 
SO.    BOSTON.    MASS. 


J.  G.    PLATT, 

Mechanical  R  epresentativc 


Galena = Signal   Oil   Company 

FRANKLIN,  PENNA. 

SOLE   MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railw&.y  Lubrication  a^  Specialty. 


Please  write  to  home  of fice  for  CHARLES    MILLER, 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITT5BURQH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OP  MALLKABLK  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADF. 

FEATURES 

Superior  Expeditious  Consisteut 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 


NAME  Page 

American    Rrake   Slioe   &   Foundry 

Co iii 

American   Locomotive  Company..        viii 

Ashton   Valve    Co xi 

Ball    Chemical    Co v 

Brady    Brass    Co Front  Cover 

Butler  Drawbar  Attachment  Co..  .      xviii 

Chicago  Pneumatic  Tool  Co v 

Cleveland  City  Forge  &  Iron 

Company Front  Cover 

Crosby  Steam  Gage  &  Valve  Co. .  .  v 

Damascus  Brake  Beam  Co xvii 

Dixon,  Jos.,  Crucible  Co vi 

Flannery  Bolt  Co xi 

Fort  Pitt  Malleable  Iron  Co 

Franklin  Manufacturing  Co 

Galena-Signal  Oil  Co 

Gold  Car  Heating  &  Lighting  Co..  vi 

Gould  Coupler  Co ii 

Homestead  Valve  Mfg.  Co iv 

Hunt-Spiller  Mfg.  Co xi 

H.  W.  Johns-Manville  Co xix 

Independent    Pneumatic    Tool    Co.  .  ii 

Ingersoll-Rand  Co x 

Lawrenceville  Bronze  Co xv 

Long,    Chas.    R.,   Jr.,    Co iii 

Magnus    Metal    Company vi 


NAME 


Page 


Manning,  Maxwell  &  Moore iii 

McConway  &  Torley  Company..  .  .         xv 

Nathan  Manufacturing  Co iv 

National  Car  Wheel  Co iii 

National  Malleable  Castings  Co. . .  vi 

National  Tube  Co i 

Niles-Bement  Pond  Co ix 

Peerless  Rubber  Mfg.  Co xvii 

Pittsburgh  Coal  Co    iv 

Pittsburgh    Equipment    Co.  .  Back  Cover 

Pressed  Steel  Car  Co xx 

Q.  cfe  C.  Co.  .........  .  Front  Cover 

Railway  Steel  Spring  Co xvi 

Safety  Car  Heating  &  Lighting  Co.       xvi 

Sipe,  James    B.   &  Co Front  Cover 

Standard  Coupler  Co xix 

Standard  Steel  Car  Co xviii 

Steel    Car   Forge   Co Front  Cover 

Suydam,    M.    B.    Co Back  Cover 

Union  Spring  &  Mfg.  Co xiv 

Union  Steel  Casting  Co xix 

Ward  Equipment  Co xix 

Washington  Coal  &  Coke  Co ix 

Westinghouse  Air  Brake  Co vii 

Westinghouse  Electric  &  Mfg.  Co.         vii 
Westinghouse  Machine  Co vii 


Union  Spring  &  Manufacturing  Co. 

IN 


KENSINGTON  JOURNAL  BOXES 

(ALL  STEEL) 

PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


(^^ 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL    OFFICE: 

OLIVER  BtlLDINC,      PITTSBURGH,  PA. 


NEW  YORK    -    50  Church  St. 
CHICAGO       -    Fisher  Building. 
ST.  LOUIS     -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICA  NATIONAL  BANK  BUILDING. 
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Presideni. 

F.    R.   McFEATTERS, 

Supt.    Union    R.    R.    Co.,    Port    Perry,   Pa. 


Fisrt  \  ice-President. 

A.  G.  MITCHELL,  Supt.,  Penna. 
R.    R.    Co.,    Pittsburgh,    Pa. 
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J.   D.   McILWAIN. 
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L.  H.  TURNER,  S.  M.  P.,  P.  &  L. 
E.   R.  R.   Co.,  Pittsburgh,   Pa. 

R  H.  STARK,  S.  R.  S.,  Pittsburgh 
Coal  Co.,   Coraopolis,    Pa. 

D.  J.  REDDING,  Asst.  S.  M.  P., 
P.  &  L.  E.  R.  R.  Co.,  McKees 
Rocks,  Pa. 


Finance  Committee. 

D.  C.  NOBLE,  Prest. 
Spring  &  Steel  Co., 
Pa. 
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Pittsburgh, 


S.  C.  MASON,  Sec'y,  McConway  & 
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C.  E.  POSTLETHWAITE,  Mgr. 
Sales,  Pressed  Steel  Car  Co.,  Pitts- 
burgh,  Pa. 

Membersh ip  Committee. 

D.  M.  HOWE,  Manager,  Jos.  Dixon 
Crucible   Co.,    Pittsburgh,    Pa. 

A.  W.  CROUCH,  Dist.  Mgr,,  Dear- 
born Drug  &  Chemical  Works, 
Pittsburgh,    Pa. 

F.  M.  McNULTY,  Supt.  M.  P.  & 
R.  S.,  Mon.  Conn.  R.  R.,  Pitts- 
burgh,   Pa. 

M.  A.  MALLOY,  M.  M.,  Penna. 
R.    R.   Co.,   Pittsburgh,   Pa. 

A.    STUCKI,    Engineer, 
Pittsburgh,    Pa. 
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burgh,   J.    B.    Anderson,    Secretary,    General    Offices    Penna.    R.    R.,    Pittsburgh,    Pa. 

Meetings  held  fourth  Friday  each  month,  except  June,  July  and  August. 

PROCEEDINGS  OF  MEETING, 
MARCH  22nd,  1912. 

The  regular  monthly  meeting  was  called  to  order  at  the  Mo- 
nongahela  House,  Pittsburgh,  Pa.,  at  8  o'clock  P,  M.,  with  Presi- 
dent F.  R.  McFeatters  in  the  chair. 
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The  following  gentlemen  registered : 


Adams,  Chas.  B. 
Anderson,  J.  B. 
Baldwin,  G.  C. 
Barth.  John  W. 
Battinhouse,  J.  ^^^ 
Beattv,  E.  A. 
Bennett,  R.  G. 
Boyer,  Chas.  E. 
Brownscombe,  C.  J. 
Coulter,  A.  F. 
Courson,  C.  L. 
Courson,  J.  F. 
Danforth.'G.  H. 
Davis,  J.  E. 
DeArment,  J.  H. 
Detwiler,  U.  G. 
Dickinson,  F.  W. 
Ferren,  R.  O. 
Forsythe,  Geo.  B. 
Froelich,  J.  H. 
George,  M.  E. 
Gilg,  Henry  F. 
Grieve.  H.  F. 
Guy,  W.  A. 
Harner,  A.  J. 
Harriman,  H.  A. 
Haynes,  J.  E. 
Herrold,"A.  E. 
Higgins,  H.  L. 
Hoffman,  C.  T. 
Howe,  D.  M. 
Howe,  Harry 
Huyett.  E.  G. 
Jenny,  Jacob 
Johnson,  W.  A. 
Jordon,  J.  E. 
Kennedy,  Jas. 
Kinch,  L.  E. 
Kinter,  D.  H. 
Kleine,  R.  L. 


Blair,  H.  A. 


Boring,  T.  J. 


MEMBERS. 

Knight,  E.  A. 
Lynn,  Samuel 
Alacfarlane,  \V.  E. 
^lackert,  A.  A. 
Mensch.  E.  ^I. 
^filler,  F.  L. 
Mitchell,  A.  G. 
McCartney,  J.  G. 
^IcDermitt,  W.  W. 
McFeatters,  P\  R. 
]\IcKeon,  J.  W. 
McXulty,  F.  M. 
O'Connor,  M. 
Orchard,  Chas. 
Parks,  O.  J. 
Pfister,  A.  J. 
Porter,  H.  \'. 
Porter,  C.  D. 
Postlethwaite,  C.  E. 
Rea.  C.  S. 
Redding,  D.  J. 
Rivinius,  C. 
Rohn,  W.  B. 
Rowe,  M.  L. 
Ryan.  W.  F. 
Sharpley,  H.  G. 
Shallenberger,  C.  M 
Shourek,  Theo.  L. 
Smith,  M.  A. 
Smith,  Russell 
Stark,  F.  H. 
Stark,  T.  L. 
Stucki,  A. 
Tavlor,  F.  C. 
Walter,  W.  A. 
Walther,  G.  C. 
Wells,  J.  F. 
Wescoe,  F.  B. 
Wood,  Ralph  C. 
Wyke,  J.  W. 

VISITORS. 

Boughton.  A. 
Brown,  W.  S. 
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Cassidav,  C.  R.  Nicholson,  W.  S. 

Dresser.'G.  M.  Norris.  W.  K. 

Eaton,  C.  B.  Orr,  A.  M. 

Eberhardt,  A.  C.  Patterson,  J.  T. 

Garrett,  Walter  Rankin,  B.  B. 

Gross,  C.  H.  Shremp,  J.  A. 

Hofifman.  A.  J.  Smith,  A.  C. 

■  Holsinger,  F.  Stiefel,  H.  C. 
Humphrey,  C.  Tarr,  Geo.  B. 

■  Mills,  C.  C.                             '  Tavlor,  J.  A. 
Morrow,  W.  M.  Theisen,  W.  C. 
Murphy,  E,  S.  Thompson,  H.  H. 
Nelan,'E.  J.  Towson,  T.  W. 

Yergy.  H.  J. 

PRESIDENT :     The   minutes   of   the   last  meeting   are   in 

print,  therefore  we  will  dispense  with  the  reading  of  the  same. 

The  Secretary  read  the  following  list  of  applicants  for  mem- 
bership : 

Beaumont,  C.,  Sales  Agent,  Grip  Nut  Co.,  Baltimore,  Md.  Pro- 
posed by  R.  L.  Kleine. 

Blair,  Harry  A.,  General  Car  Foreman,  B.  &  O.  R.  R.,  No.  252 
Renova  St.,  Pittsburgh.     Proposed  by  J.  B.  Anderson. 

Brooks,  Walter  A.,  Assistant  Foreman,  Boiler  Shop,  Penna. 
Lines  West,  No.  321 1  East  St.,  Pittsburgh,  N.  S.  Pro- 
posed by  W.  J.  Murphy. 

Christy,  F.  X.,  Enginehouse  Foreman,  Penna.  R.  R.,  No.  255 
Forty-fourth  St.,  Pittsburgh,  Pa.  Proposed  by  J.  B. 
Anderson. 

Dress,  George  M.,  Maintenance  Engineer,  American  Eocomotive 
Co.,  No.  206  Grant  Ave.,  Bellevue,  Pa.  Proposed  by  E. 
A.  Beatty. 

Egan,  W.  T.,  Train  Master,  B.  &  O.  R.  R.,  Newark,  O.  Pro- 
posed by  A.  W.  Crouch. 

Garrett,  Walter,  Shop  Engineer,  American  Locomotive  Co.,  No. 
327  Lincoln  Ave.,  Bellevue.  Pa.  Proposed  by  H.  G. 
Sharpley. 

Hinken,  E.  H.,  General  Foreman,  B.  &  O.  R.  R.,  Glenwood,  Pa. 
Proposed  by  M.  O'Connor. 

Huchel,  John,  General  Foreman,  Standard  Car  Co.,  No.  424  Gar- 
field Ave.,  New  Castle,  Pa.  Proposed  by  W.  J.  Mur- 
phy. 
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Kirkpatrick.   Jas.,   ^vlaster   :\Iechanic,   B.   &  O.   R.   R.,   Xewark, 

Ohio.     Proposed  by  A.  W.  Crouch. 
Lichtenfels,  P.  H.,  Foreman.  Xo.  2  Repair  Yard.  P.  R.  R..  Pit- 
cairn.  Pa.     Proposed  by  J.  F.  Courson. 
Alav.   F.   J..    Salesman.   Chicago   Pneumatic   Tool   Co..   Xo.    10 
Wood   St.,    Pittsburgh.   Pa.      Proposed  by   ^l.   O'Con- 
nor, 
^liller.  H.   ^L.  Water  and  Coal   Inspector,   Penna.  R.   R.,   Box 

414.  Derry.  Pa.     Proposed  by  J.  B.  Anderson. 
Mode.  H.  C.  Salesman  and  Engineer.  \\\  E.  &  Mig.  Co.,  Xo. 
421    Ross  Ave.,  Wilkinsburg.   Pa.     Proposed  by  J.   F. 
Courson. 
:Mourer,  Chas.  W..  General  Foreman,  Pressed  Steel  Car  Co..  Xo. 
177    Dakota    St..    Bellevue,    Pa.      Proposed   by    J.    M, 
Ranck.  Sr. 
IMcXeil,  M.  C.  Salesman.  Westinghouse  ^lachine  Co..  Xo.  500 
Westinghouse   Bldg.,    Pittsburgh.      Proposed   by   J.    F. 
Courson. 
Patterson,  Jas.  T.,  Chief  Clerk,  Penna.  R.  R.,  Xo.  446  Caldwell 

Ave..  Wilmerding,  Pa.     Proposed  by  A.  A.  Mackert. 
Pratt,  L.  P..  Rep..  Yarnall  Paint  Co..  Xo.  1026  Race  St..  Phila- 
delphia. Pa.     Proposed  by  J.  B.  Anderson. 
Richey,  C.  W..  Master  Carpenter,  Penna.  R.  R.  Co..  814  X.  Lin- 
den Ave.,  E.  E.,  Pittsburgh.     Proposed  by  J.   B.  An- 
derson. 
Smith,  John  H..  Foreman.  Xo.   3  Repair  Yard.  Pitcairn   Shop, 
P.  R.  R..  Xo.  570  Second  St.,  Pitcairn,  Pa.     Proposed 
by  J.  F.  Courson. 
Steifel,   H.    C,   Chemist,   Gallatin,    Tenn.      Proposed  by  D.   M. 
Howe. 
PRESIDEXT:     \\'hen  these  applications  have  been  favor- 
ably acted  upon  b>-  the  Executive  Committee  the  gentlemen  will 
become  members. 

We  will  now  listen  to  the  report  of  the  Standing  Committee 
on  the  revision  of  the  ^Master  Car  Builders'  Rules  of  Inter- 
change. Mr.  R.  L.  Kleine.  Chairman  of  the  Committee,  wall 
read  the  report,  and  at  any  point  where  there  are  any  suggestions 
to  make,  he  asks  that  you  make  them  right  at  the  time  when  the 
section  is  read. 
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REPORT  OF  STANDING  COMMITTEE  ON  REVISION  OF 
M.  C.  B.  RULES  OF  INTERCHANGE. 


Mr,  President  and  Gentlemen : 

Yonr  Standing  Committee  on  the  Revision  of  M.  C.  B. 
Rules  of  Interchange  sent  out  the  usual  circular  to  the  members 
requesting  recommendations  for  any  desired  changes  in  the 
rules,  to  which  no  response  was  received,  indicating  that  either 
the  rules  do  not  require  revision  or  the  members  have  not  found 
time  to  reply  to  the  circular.  The  Rules  of  Interchange  are  im- 
portant to  all  the  railroad  members  of  the  Club,  and  your  Com- 
mittee begs  to  offer  the  suggestion  that  in  the  future  each  mem- 
ber submit  to  the  Committee  any  recommendations  for  changes 
in  the  Rules  he  may  have  in  mind,  even  though  such  change  may 
seem  trivial.  Any  recommendations  thus  submitted  will  receive 
the  careful  consideration  of  your  Committee. 

The  Executive  Committee  of  the  M.  C.  B.  Association  ap- 
pointed a  Special  Committee  to  make  recommendations  for  the 
revision  in  the  prices,  covering  labor  and  material  as  well  as  set- 
tlement prices  for  cars.  This  Special  Committee  sent  a  circular 
to  all  members  of  the  M.  C.  B.  Association  asking  for  a  reply 
not  later  than  December  ist.  191 1.  On  account  of  the  short 
time  allowed  the  date  was  extended  to  January  15th,  191 2,  but  as 
that  date  has  already  passed,  your  Committee  has  refrained  from 
making  any  recommendations  for  changes  in  regard  to  prices. 

In  general,  the  Rules  of  Interchange,  as  revised  in  191 1, 
have  given  satisfaction.  These  rules  have  been  carefully  con- 
sidered by  your  Committee,  and  we  give  below  our  recommenda- 
tions for  changes  in  these  rules,  which  we  consider  essential  to 
bring  them  up  to  date : 

PREFACE. 

Last  paragraph,  third  line.  Insert  after  Code  of  Rules: 
Requirements  for  tank  cars. 

Explanation :  The  requirements  for  tank  cars  have  been 
adopted  as  a  standard  of  the  M.  C.  B.  Association,  and  the 
rules  should  be  extended  to  cover  that  tank  cars  will  be  in- 
spected in  accordance  with  these  requirements,  which  is  the. 
general  practice. 
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RULE  No.  1. 

Fourth   line.     After  brakes  insert  including  tightening 
unions  and  adjusting  angle  cocks  to  the  proper  angle. 

Explanation :  i\t  the  present  time  roads  are  charging  for 
this  work,  whereas  others  are  not.  This  is  causing  contro- 
versy, and  we  consider  that  these  charges  are  too  small  to 
justify  billing,  and  if  billed  for  by  all  roads  would  simply 
be  ofifset  charges. 

RULE  No.  2. 

Fifth  paragraph.  Eliminate  the  words  and  cars  not  load- 
ed in  accordance  zvith  Rules  for  Loading  Materials,  the  re- 
mainder of  this  paragraph  to  form  a  separate  paragraph. 

Explanation :  To  provide  that  the  receiving  line  shall 
transfer  or  re-arrange  the  lading  instead  of  returning  such 
shipments  to  the  delivering  line,  in  order  to  expedite  the 
movement  of  freight.  The  rules  now  provide  that  loaded  cars 
offered  in  interchange  must  be  accepted  and  change  recom- 
mended includes  lading  on  open  cars,  whereas,  at  present  it 
is  permissable  under  the  rules  to  reject  cars  not  loaded  in  ac- 
cordance with  the  rules  for  loading  materials. 

Add  a  new  pargraph  after  fifth  paragraph  to  read:  A. 
C  T,  check  is  to  be  used  zi'hcn  authorising  the  transfer  or  re- 
arrangement of  lading  of  the  form  shozvn  on  page  — .  (See 
Exhibit  A.) 

Explanation :  To  provide  a  definite  arrangement  author- 
izing the  transfer  and  checking  of  responsibility  covering 
such  cases.  At  present  this  matter  is  being  handled  by  letter 
authority  or  by  issuing  an  M.  C.  B.  defect  card.  As  the  re- 
sponsibility of  per  diem  as  well  as  the  responsibility  for  the 
transfer  of  lading  is  involved  it  is  felt  that  this  matter  can 
be  handled  to  better  advantage  by  the  use  of  a  blank  form 
properly  filled  out. 
RULE  No.  9. 

A.  Change  second  item  under  M.  C.  B.  coupler  or  parts 
thereof  to  read:  Steel  applied,  or  steel  or  malleable  re- 
moved. 

Explanation :     Under  the  M.  C.  B.  Rules  it  is  prohibitive 
t.">  apply  malleable  iron  couplers  to  foreign  cars  in  repairs. 
See  Rule  No.  19. 
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B.  Under  M.  C.  B.  couplers  or  parts  thereof,  add  a  new 
item  as  follows:  On  coupler  zvitJi  key  attachment  applied 
wid  removed. 

Explanation :  There  should  be  a  separate  price  in  the 
rules  for  a  coupler  with  key  attachment  removed  and  re- 
placed, therefore,  provision  should  be  made  for  a  proper 
notation  on  the  repair  card.  We  would  recommend  two  (2) 
hours. 

C.  Under  the  heading  of  Wheels  and  axles  removed  and 
replaced,  add  a  new  item :    Kind  of  truck. 

Explanation :  To  give  proper  information  on  the  repair 
card,  so  that  correct  charges  can  be  made  for  the  kind  of 
truck  to  which  the  wheels  and  axles  are  applied. 

D.  Triple  valve  R.  &  R..  substitute  for  the  word  kind 
the  following :  Xame  of  maker  and  type. 

Explanation :  To  give  the  car  owner  proper  information 
as  to  the  particular  type  of  valve  replaced. 

E.  Xext  to  last  paragraph  on  the  subject  of  Triple  valve 
or  cylinder  cleaned,  second  line,  change  the  word  Last  to 
Previous. 

Explanation  :  The  meaning  of  this  rule  is  misconstrued 
by  inspectors  and  others.  It  is  intended  to  show  on  the  re- 
pair card  the  date  of  the  previous  cleaning. 

RULES  Nos.  10  and  98. 

Referring  to  the  portions  of  these  two  rules  which  relate 
to  the  steel  and  steel  tired  wheels,  w'e  would  call  attention  to 
the  fact  that  these  rules  now  provide  for  measuring  the 
thickness  of  the  tire  for  w^heels  applied  and  removed  irrespec- 
tive of  the  condition  of  the  flange  and  tread,  thus  not  taking 
into  consideration  actual  wear  metal  of  the  treads.  In  order 
to  interchange  these  wheels  equitably  the  exchange  should  be 
made  on  a  basis  of  full  contour. 

On  account  of  the  difficulty  in  definitely  determining  the 
thickness  of  tire  under  all  conditions  of  wear  of  flange  and 
tread  this  phase  of  the  question  has  not  been  covered  in  the 
rules. 

A  gauge  for  accurately  determining  the  wear  metal  of 
tire  under  the  various  conditions  of  worn  flange  and  tread 
has  been  gotten  up  under  the  jurisdiction  of  Mr.  W.  C.  A. 


Revision  of  M.  C.  B.  Rules  of  Interchange.  129 

Henry,  Superintendent  of  Motive  Power  of  the  Southwest 
System,  Pennsylvania  Lines  West  of  Pittsburgh,  Mr.  C.  F. 
Thiele,  General  Car  Inspector,  Southwest  System,  having  de- 
veloped the  gauge  which  is  shown  on  Exhibit  "B".  This 
^auge  is  so  designed  that  when  placed  upon  the  worn  wheel 
it  will  register  not  only  the  thickness  of  the  tire  when  turned 
down  to  full  flange  and  tire,  but  also  shows  the  amount  of 
metal  which  must  be  removed  from  the  worn  wheel  to  ob- 
tain the  full  contour.  The  sum  of  these  two  dimensions  is 
the  thickness  of  tire  before  turning.  This  thickness  of  tire 
before  turning  can  also  be  determined  from  this  gauge  with- 
out making  the  addition.  The  gauge  is  used  in  the  follow- 
ing manner:  Slide  the  plate  containing  the  full  contour  to 
the  top  of  the  gauge  and  withdraw  the  registering  points. 
Move  the  point  "B",  which  engages  in  the  witness  groove  of 
the  tire,  to  the  right,  then  place  the  gauge  upon  the  wheel, 
so  that  the  back  of  the  flange  will  be  in  contact  with  the  ver- 
tical surface  of  the  gauge,  with  the  fixed  point  "A"  resting 
upon  the  tread  (this  fixed  point  "A''  is  located  at  the  point 
Avhere  the  thickness  of  the  tire  is  measured).  With  the 
gauge  held  in  this  position  insert  the  hing  point  "B"  in  wit- 
ness groove,  then  drop  the  sliding  points  "C",  "D",  "E",  and 
■"F"  until  they  come  in  contact  with  the  flange  and  tread.  Re- 
move the  gauge  from  the  wheel  by  moving  point  "B"  to  the 
right,  and  after  the  gauge  has  been  removed  swing  the  point 
■"B"  into  place.  Slide  down  the  full  contour  lines  until  the 
new  contour  covers  all  of  the  points  of  the  gauge.  The 
thickness  of  the  tire  after  turning  is  indicated  on  the  grad- 
uation marks  of  the  slide  "B"  by  the  pointer  "G"  and  the 
amount  of  metal  to  be  turned  ofT  is  indicated  on  the  gradua- 
tion marks  on  the  plate  by  line  "H".  The  thickness  of  the 
old  tire  before  turning  is  the  sum  of  these  two  graduation 
marks. 

Your  Committee  feels  that  this  gauge  accurately  deter- 
mines the  thickness  of  tire  both  before  and  after  turning,  and 
with  the  view  of  changing  the  present  rules  and  basing  the 
interchange  of  wheels  on  full  flange  and  tread  contour  would 
respectfully  suggest  that  this  gauge  be  referred  to  the  Arbi- 
tration Committee  with  the  view  of  obtaining  their  approval 
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as  to  the  desirability  of  interchanging  steel  and  steel  tired 
wheels  on  this  basis,  and  if  so  approved  that  the  gauge  be 
referred  by  them  to  the  Wheel  Committee  for  approval,  and 
presented  to  the  Association.     (See  Exhibit  "B".) 

RULE  No.  12 

At  the  end  of  first  paragraph  add  the  following  sentence: 
If  repairs  arc  not  correct  at  time  of  the  inspection  the  joint 
elide  nee  card  shall  he  attached  to  the  car. 

Explanation :  To  indicate  to  the  shops  at  which  repairs 
are  made  that  joint  evidence  has  been  taken,  and  also  to 
avoid  duplication  of  joint  evidence  should  car  be  subsequent- 
ly interchanged  at  another  point. 

RULE  No.  18. 

Third  paragraph.  Change  last  two  lines  to  read :  Part 
or  parts  must  be  renezved  to  bring  coupler  within  gauge, 
otherzvisc  coupler  must  be  replaced;  in  either  case  ozvners 
are  responsible.     (See  drazving  P-ii). 

Explanation :  As  the  rule  reads  at  present  it  would  indi- 
cate tiv".  the  coupler  must  be  replaced  in  all  cases,  which  is 
n-^'c  t'le  intention  or  practice. 

RULE  No.  20.  ;'■■ 

Fifteenth  line.     Change  the  word  Shank  to  Head. 
Explanation:     To  conform  to  the  method  of  measuring 
followed  by  the  Interstate  Commerce  Commission  Inspectors. 

RULE  No.  21. 

Third  line.  Insert  after  the  word  Rails  the  following: 
On  cars  origi)ially  equipped  with  running  boards. 

Explanation  :     To  indicate  that  this  provision  is  only  in- 
tended to  apply  to  house  cars. 
RULE  No.  33. 

Fourth  line.  Omit  the  word  Also  and  show  a  comma 
instead  of  semi-colon  after  the  word  Cars. 

Seventh  line.  After  the  word  Caps  insert  the  words  Vent 
slides. 

Explanation :  The  first  change  is  recommended  to  clarify 
the  rule,  and  the  second  suggestion  is  to  include  missing  vent 
slides  in  Owner's  Responsibility  when  cars  are  ofifered  in 
intferchange,  for  the  reason  that  these  vent  slides  are  inse- 
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cnrely   fastened  and  ar6  lost  in  transit.     The  owner  should! 
properly  secure  these  vent  slides,  which  will  avoid  their  loss. 

RULE  No.  35. 

Add  a  new  paragraph,  as  follows:  After  September  i, 
1915,  cars  equipped  zvith  stem  or  spindle  attachment  couplers,, 
or  strap  attachment  couplers  zvith  vertical  pin,  or  American' 
contimwiis  draft  rods  zvill  not  be  accepted  in  interchange. 

Explanation :  The  above  coupler  attachments  are  inade- 
quate for  present  day  service,  therefore,  a  time  limit  should 
be  set  when  these  weak  attachments  are  not  to  be  accepted 
in  interchange.  This  will  give  due  notice  to  owners  to  make- 
the  proper  changes  in  their  equipment. 

COMBINATIONS  OF  DAMAGES. 

RULES  Nos.  37  to  52  Inclusive. 

Referring  to  Arbitration  Decision  852,  we  believe  the 
Combinations  of  Damages  as  relating  to  same  end  of  car' 
should  be  designated  under  each  rule  in  order  to  have  each 
rule  thoroughly  understood,  therefore,  would  recommend  the 
following : 

Omit  from  heading  //  existing  at  the  same  end  of  car. 

Rule  No.  37.    Add  to  the  end  of  rule  At  same  end  of  car. 

Rule  No.  38.    Add  to  the  end  of  rule  At  same  end  of  car. 

Rule  No.  39.    Add  to  the  end  of  rule  At  same  end  of  car. 

Rule  No.  40.    Add  to  the  end  of  rule  At  same  end  of  car. 

Rule  No.  41.    Add  to  the  end  of  rule  At  either  end  of  car. 

Rule  No.  42.    Add  to  the  end  of  rule  At  same  end  of  car. 

Rule  No.  42.  Change  the  last  foot-note  under  this  rule 
to  read :  It  zvHl  be  assumed  that  the  missing  coupler  attach- 
ments are  not  damaged  unless  knozvn  to  the  contrary. 

Explanation:  Present  rule  42  assumes  that  the  missing" 
coupler  is  damaged,  whereas,  rule  95  provides  that  labor  only 
can  be  charged  for  replacing  missing  couplers,  including" 
yokes,  springs,  and  followers  when  lost  with  couplers,  there- 
fore, establishing  that  when  these  parts  are  lost  or  missing' 
they  are  not  damaged.  This  assumption  we  find  is  borne  out 
in  practice.  It  is  not  logical  that  we  should  assume  in  one 
rule  that  missing  parts  are  not  damaged  and  in  another  rule 
that  missing  parts  are  damaged. 
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RULE   No.  52. 

Fourth  paragraph.  Insert  after  the  word  Use  the  words, 
To  secure  safety  appliances. 

Explanation  :    To  express  the  meaning  clearly. 

RULE   No.  53. 

Combine  the  three  paragraphs  under  one  paragraph  and 
omit  dates,  to  read  as  follows :  All  freight  cars  offered  in  in- 
terchange must  be  equipped  zvith  air  brakes,  M.  C.  B.  stand- 
ard 1^4-  i'tcJi  train  line,  angle  cocks,  quick  action  triple  valves 
and  pressure  retaining  valve. 
RULE  No.  60. 

Second  paragraph.     Change  the  word  Should  to  Must. 

Explanation :  Some  roads  are  cleaning  the  triple  valves 
on  the  cars  and  not  submitting  them  to  the  ]\I.  C.  B.  test  rack 
for  approved  test,  and  are  charging  the  same  price  as  for 
doing  the  work  properly.  All  triple  valves  cleaned  should  be 
tested  on  an  M.  C.  B.  test  rack  in  order  to  insure  their  being 
in  proper  condition,  for  which  reason  rule  should  insist  upon 
the  triple  valve  being  removed  from  the  car  and  submitted  to 
the  'M.  C.  B.  test  rack. 
RULE  No.  64. 

Change  the  last  clause  of  this  rule  to  read:  Except  nuts 
and  journal  box  lids. 

Explanation :  There  is  now  some  controversy  as  to  the 
meaning  of  this  rule,  some  interpreting  that  the  exception 
covers  only  journal  box  nuts,  whereas,  it  is  the  intention  of 
the  rule  to  cover  in  the  exception  all  missing  nuts  from  the 
truck. 
RULE  No.  91. 

Page  44.  Change  last  sentence  of  paragraph  at  top  of 
page  to  read:  The  receiving  road  shall  at  once  issue  separate 
counter-billing  authority  to  cover  the  acknoivlcdged  error  on 
form  shorcn  on  page  — ,  said  form  to  be  attached  to  the  bill. 
(See  Exhibit  "C.) 

Page  44.  second  paragraph.  Change  last  clause  to  read : 
Correct  number  shall  be  furnished  or  counter-billing  authority 
given  covering  amount  of  charge. 

Explanation :  These  changes  to  conforrn  to  general  prac- 
tice.    The  use  of  a  blank  for  counter-billing  authority  is  pre- 
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ferred  to  letter  authority,  as  the  same  can  be  more  readily' 
handled  and  filed  in  connection  with  the  repair  and  defect 
cards ;  a  good  many  roads  have  already  adopted  some  particu- 
lar form  of  blank  and  it  would  be  well  to  have  a  standard 
blank  for  this  purpose. 

RULE  No.  94. 

Add  to  the  bottom  of  this  rule :  Except  in  the  case  of 
damage  covered  by  defect  card.  If  the  car  is  destroyed  or 
dismantled  hill  may  he  rendered  on  authority  of  the  card. 

Explanation :  Cars  of  low  capacit}^  are  being  retired  on 
certain  roads  when  the  damage  or  repairs  amount  to  a  certain 
sum.  Where  a  foreign  road  damages  a  car  and  on  account 
of  which  damage  the  owner  tears  down  the  car.  the  owner 
should  be  reimbursed  to  the  extent  of  the  damage  for  which 
the  foreign  road  is  responsible. 

RULE  No.  98. 

DELIVERING  LINE  DEFECTS. 

Change  this  rule  to  permit  charging  the  owner  for  in- 
creased service  metal  in  wheels  applied,  by  making  the  fol- 
lowing changes : 

Sixth  paragraph,  Page  47.  third  line.  Change  the  words 
But  no  to  And. 

Seventh  paragraph.  Page  48.  eighteenth  line.  After  the 
word  Owner  introduce  a  period  and  cut  out  remainder  of  this 
paragraph. 

Explanation :  The  delivering  road,  according  to  the 
present  rules,  is  twice  penalized :  first  for  the  loss  of  service 
metal  for  damage  to  the  wheel,  for  which  the  delivering  line 
is  responsible,  and  in  cases  where  they  do  not  have  on  hand 
wheels  of  the  same  tire  thickness  and  must  apply  wheels  with 
increased  thickness  of  tire,  the  delivering  line  is  again  penal- 
ized, and  the  owner  obtains  direct  benefit.  As  the  owner  is 
benefited  by  the  increased  service  metal  in  the  wheels  applied 
we  feel  that  the  owner  should  be  perfectly  willing  to  pay  for 
this  increased  service  metal. 
RULE  No.  101. 

Add  new  items,  Brake  Beams,  as  follows:  One  new  M. 
C.  B.  Xo.  I  brake  beam,  $2.75 ;  one  nezv  M.  C.  B.  Xo.  2  brake 
beam,  $3.75. 
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Explanation :  Inasmuch  as  the  Association  has  now  es- 
tablished standard  No.  i  and  No.  2  brake  beams,  and  Rule 
No.  1/  provides  that  it  is  permissible  to  apply  standard  M.  C. 
B.  brake  beams,  provided  no  change  in  length  of  hangers  or 
other  details  is  required,  it  is  felt  that  the  prices  should  be 
incorporated  in  the  rules  for  these  No.  i  and  No.  2  brake 
beams  when  new. 

We  would  also  recommend  that  the  Train  Brake  and 
Signal  Committee  be  instructed  to  provide  some  means  of 
identification  for  No.  i  and  No.  2  M.  C.  B.  standard  brake 
beams.  As  a  suggestion  would  recommend  that  "M.  C.  B. 
No.  i"  or  "M.  C.  B.  No.  2"  be  cast  in  raised  letters  on  the 
top  of  the  strut  of  the  beam. 
J^ULE  No.  102. 

That  provision  be  made  in  this  paragraph  authorizing  a 
charge  for  labor  and  material  for  restenciling  car  when  the 
initials  or  numbers  are  illegible,  also  a  charge  for  correct- 
ing a  wrong  letter  or  figure  in  the  initial  or  number.  In  order 
to  make  this  rule  No.  102  positive,  as  well  as  incorporating 
this  change,  we  would  suggest  that  Rule  No.  102  be  re- 
worded as  follows :  One  pound  of  mineral  paint  to  he  charged 
for  15  sqnare  feet  of  surface  covered  and  one  pound  of  lead 
paint  for  12  square  feet  of  surface  covered,  no  charge  to  be 
made  for  lettering  except  in  cases  zvhere  the  letters  or  figures 
are  rcstcnciled  on  account  of  being  inellegiblc  or  zvhere 
zvrong  letter  or  figure  is  corrected  in  the  initial  or  )inmhcr. 

LOADING  RULES. 

We  received  a  communication  from  the  B.  &  L.  E.  Rail- 
road relative  to  certain  changes  recommended  in  the  Rules 
for  Loading  Materials,  which  questions  were  originated  by 
the  Carnegie  Steel  Company.  Inasmuch  as  there  is  a  Stand- 
ing Committee  of  the  M.  C.  B.  Association  on  Rules  for 
IvOading  Materials  and  as  these  recommendations  have  al- 
ready been  submitted  to  that  Committee  by  the  various  roads 
in  the  Pittsburgh  District,  your  Committee  on  M.  C.  B.  Rules 
of  Interchange  did  not  believe  it  was  within  their  province 
to  take  up  this  matter,  therefore,  refers  this  matter  to  the 
Executive  Committee  of  The  Railway  Club  of  Pittsburgh.  In 
the  opinion  of  your  Committee  no  further  action  is  required. 
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In  concluding  this  report  your  Committee  desires  to  ex- 
press their  thanks  and  appreciation  to  the  Club  for  the  ar- 
rangements made  for  the  stay  of  the  members  of  the  Com- 
mittee while  in  Pittsburgh  considering  these  rules. 

Respectfully  submitted, 

C.  E.  BOYER, 

Pennsylvania  Railroad,  Lines  East  of  Pgh, 

G.  E.  CARSOX. 

X.  Y.  C.  &  H.  R.  Railroad. 

S.  A.  CROAIWELL, 
B.  &  O.  Railroad. 

F.  W.  DICKIXSOX, 

B.  &  L.  E.  Railroad. 

G.  X.  DOW, 

X'ew  York  Central  Lines. 
W.  J.  KXOX. 

B.  R.  &  P.  Railroad. 
S.  LYXX. 

P.  &  L.  E.  Railroad. 
F.  M.  ^IcXULTY. 

Alonongahela  Connecting  R.  R. 
O.  J.  PARKS, 

P.  F.  W.  &  C.  Railway. 
J.  B.  SWAXX. 

P.  C.  C.  &  St.  L.  Railway. 
F.  H.  STARK. 

IMontour  Railroad. 
R,  L.  KLEIXE,  Chairman, 

Pennsylvania  Railroad,  Lines  East  of  Pgh. 
March  7th,  191 2. 

Since  the  report  of  your  Committee  has  gone  to  the  printer, 
we  received  recommendations  for  changes  in  the  rules  from  the 
following : 

Chas.  S.  Stark.  Foreman.  Car  Department,  Hocking  \^alley 
Railway  Co. 

Chas.  Waughop.  Chief  Literchange  Inspector,  American  As- 
sociation of  Railroads.  St.  Louis  Division. 
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H.  Bonett,  Foreman  Executive  Committee,  Joint  Interchange 
Car  Inspectors  and  Car  Foremen's  Association  of 
America. 

W.  K.  Carr,  General  Car  Inspector,  Norfolk  &  Western  R. 
R.  Co. 

Rule  No.  2 :  It  is  recommended  that  this  rule  should  specify 
that  transfer  order,  where  delivery  line  would  be  responsible, 
should  not  be  granted,  if  car  can  be  repaired  under  load  inside  of 
24  hours,  to  put  car  in  condition  to  carry  load  to  destination. 

Your  Commitee  does  not  approve  of  this  recommendation 
as  it  reads,  but  believes  some  restriction  is  necessary,  so  as  to 
avoid  general  transfer  of  lading,  as  this  should  only  be  done 
where  the  repairs  can  be  made  without  the  necessity  of  transfer, 
and  we  would,  therefore,  suggest  that  this  matter  be  fully  dis- 
cussed. 

Decision :     Hold  over  for  another  year. 

Rule  No.  2 :  Eliminate  from  the  fifth  paragraph  of  this  rule, 
"That  receiving  line  may  reject  leaking  tank  car." 

Explanation :  The  elimination  of  leaking  tank  cars  in  rule 
No.  2  is  made  in  accordance  with  the  ruling  of  the  Committee  on 
Handling  Explosives  and  Inflammables. 

Recommendations :  We  would  suggest  that  this  part  of  the 
fifth  paragraph  of  Rule  No.  2  be  changed  to  read :  "Loaded  cars 
offered  in  interchange  must  be  accepted,  except  leaking  tank  cars, 
wdiich  must  be  repaired  or  the  lading  transferred  at  the  nearest 
available  point,  whether  that  be  on  the  receiving  or  delivering 
line." 

Decision :     Approved. 

Rule  No.  33 :  Suggested  that  the  item  of  center  door  post 
of  automobile  cars  be  considered  inside  or  concealed  parts. 

Recommended  that  this  be  freely  discussed. 

Decision :     Not  approved. 

Mr.  Chas.  Waughop :  The  only  thing  that  I  care  to  submit 
to  the  Pittsburgh  Railway  Club  is  that  you  are  probably  aware 
of  the  agitation  going  on  throughout  the  country  regarding 
carding  with  M.  C.  B.  defect  card  for  all  defects  cardable  when 
oflfered  in  interchange;  this  will,  no  doubt,  be  a  coming  event 
in  the  very  near  future.  For  the  purpose  of  simplifying  and  re- 
ducing to  the  minimum  the  carding  of  cars,  I  would  submit  a 
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recommendation  I  made  to  the  Chief  Interchange  Inspectors  at 
■Washingtoi-j,  D.  C,  in  1910,  abstract  of  which  is: 

"All  cars  ofifered  in  interchange  with  defects  which 

could  have  been  charged  to  the  owner  by  delivering  line 

prior  to  interchange,  shall  be  received  and  if  repairs  are 

made  by  receiving  line  shall  be  charged  to  the  owner." 

In  other  words,  my  recommendation  is  that  all  mention  of 
penalizing  items  for  not  making  repairs  of  defects  on  cars  of- 
fered in  interchange  be  stricken  from  the  rules.  This  would  re- 
duce carding  of  cars  throughout  the  country  fully  20%  and  do 
away  with  a  whole  lot  of  double  charging. 

Explanation :  Committee  stamps  with  approval  the  agita- 
tion going  on  throughout  the  country  relative  to  carding  with 
•M.  C.  B.  cards  all  defects  cardable  when  offered  in  interchange. 

The  Committee  is  not  in  favor  of  letting  down  the  bars  and 
permitting  cars  to  be  interchanged  with  missing  material  and 
the  delivering  company  relieved  of  responsibility.  That,  in  our 
-opinion  w9uld  result  in  lower  maintenance  than  at  present,  in 
which  we  do  not  concur. 

We  would  recommend  a  full  discussion. 

Decision :    Not  approved. 

Rules  37,  38  and  39 :  It.  is  suggested  that  the  combination 
•of  defects  in  these  rules  more  plainly  show  intention  of  rule  per- 
■taining  to  combinations :  Damaged  coupler  body  or  pocket,  ac- 
'companied  by  damage  to  end  sill,  draft  timber  or  longitundinal 
-sill.  Does  this  or  does  this  not  include  damage  to  coupler  body 
•or  pocket  to  form  the  combination? 

Decision:  The  rules  in  this  particular  are  plain,  as  they  read 
•that  the  coupler  body  or  coupler  pocket  must  be  damaged,  in 
addition  to  the  other  items  mentioned,  in  order  to  form  the  com- 
iDination. 

Rule  42 :  Suggest  the  elimination  of  this  rule  and  rely  en- 
tirely on  the  first  paragraph  of  Rule  32 ;  in  other  words,  con- 
•sider  the  box  car  the  same  as  gondola.  End  posts  broken  from 
the  inside  out  by  lading  shifting  be  considered  owner's  defect ; 
"broken  from  the  outside,  due  to  being  struck  by  adjacent  car 
•or  lading,  delivering  company's  defect. 

Explanation :  The  question  to  increase  the  number  of 
"broken  end  posts  to  form  combination  was  carefully  considered 
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by  your  Committee  and  some  of  us  were  against  increasing  the 
number  of  posts  to  form  the  combination,  whereas  the  others 
were  in  favor  of  doing  so.  We  would  recommend  that  the  above 
suggestion  be  discussed  in  connection  with  the  Committee's  rec- 
ommendation. 

Rule  Xo.  107:  Recommendation  is  made  that  prices  for  the 
application  of  the  wooden  end  sill  to  the  steel  underframe  cars 
be  reduced  from  7  to  4  hours,  on  account  of  the  lesser  labor  en- 
tailed in  framing"  and  applying. 

Your  Committee  concurs  in  the  suggestion  that  a  reduction 
in  price  should  be  made  for  the  wooden  filler  for  steel  end  sills. 
In  this  connection,  however,  the  metal  filler  for  steel  end  sills 
should  also  be  considered.  Both  of  these  cjuestions  on  prices 
should  be  referred  to  the  Special  Committee  on  Prices. 

ADDITIONAL  ITEMS. 

Page  88 — Car  Service  Rule  No.  15:  Considerable  contro- 
versy has  arisen  at  interchange  points  as  to  the  responsibility  for 
spread  cars  under  load,  some  roads  holding  that  a  spread  or 
leaning  car  is  a  receiving  road  responsibility,  wdiereas  others  be- 
lieve cost  of  transfer  on  account  of  spread  or  leaning  cars  should 
be  chargeable  against  the  delivering  company. 

After  careful  consideration  of  the  intent  and  meaning  of  Car 
Service  Rule  15,  it  is  recommended  that  a  note  of  explanation  be 
added  at  the  bottom  of  page  88,  reading  as  follows : 

(a)  When  a  loaded  car  is  offered  in  interchange 
and  the  car  is  spread  or  out  of  line  to  exceed  the  clear- 
ance dimensions  of  the  receiving  road,  but  the  condition 
of  the  car  is  such  that  it  is  safe  to  be  handled  to  destina- 
tion, except  that  owing  to  its  being  spread  or  out  of  line 
the  car  exceeds  the  clearance  dimensions,  the  cost  of 
transfer  is  chargeable  to  the  receiving  line. 

(b)  When  a  loaded  car  is  offered  in  interchange 
and  the  car  is  spread  or  out  of  line,  whether  exceeding 
clearance  dimensions  or  not,  and  the  car  is  considered 
unsafe  for  movement  on  account  of  being  spread  or  out 
of  line,  the  cost  of  transfer  or  readjustment  of  lading  is 
chargeable  to  the  delivering  line. 

The  report  of  the  Committee  was  passed  upon  section  by 
section,  without  discussion,  except  as  follows: 
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Rule  2 : 

MR.  G.  C.  \\'ALTPIER :  I  would  like  to  ask  whether  the 
Committee  considered  that  under  these  recommendation  that  we 
might  be  obliged  to  take  from  connecting  lines  or  from  industrial 
roads,  loads  that  exceed  our  clearance  limits.  According  to  tb^ 
present  rules,  Rule  6  of  the  rules  governing  the  loading  of  ma- 
terials provides  that  the  loads  have  to  come  witWn  the  clearance 
limits  of  the  road  over  which  it  has  to  travel.  According  to 
these  recommendations,  we  would  have  to  take  every  load.  I  do 
not  know  what  experience  we  have  had  with  a  condition  of  this 
kind,  but  we  would  probably  get  up  against  a  load  that  we  could 
not  adjust. 

:MR.  R.  L.  KLEIXE:  I  would  like  to  say  that  under  the 
rules  as  at  present,  all  loaded  cars  should  be  accepted.  The  only 
change  that  the  proposed  rule  will  make  in  practice  is  this :  At 
the  present  time  the  rules  say  you  may  return  loads  on  open  cars 
to  the  delivering  line  for  adjustment,  and  in  many  cases  the  in- 
terchange agreements  provide  that  the  load  must  be  accepted  and 
adjusted  by  the  receiving  line,  charging  the  delivering  line  for 
the  cost  of  transfer  where  the  load  is  not  in  accordance  with  M. 
C.  B.  rules.  The  loading  rules,  paragraph  6,  require  that  the 
height  and  width  of  lading  shall  be  governed  by  the  clearance 
limits  of  the  roads  over  which  the  lading  is  to  pass.  Of  course,, 
if  a  load  is  too  high  or  too  wide  to  go  over  an  individual  road, 
the  only  thing  to  do  is  to  hold  it  up  irrespective  of  these  rules. 
You  can  not  pass  a  load  over  a  road  beyond  its  clearance  limits. 
But  if  that  load  can  be  brought  within  clearance  limits,  then,  of 
course,  it  might  be  adjusted  by  the  receiving  line. 

^IR.  W'.VLTHER :  If  you  get  a  load  like  a  locomotive 
loaded  on  a  flat  car  or  large  piece  of  machinery,  it  would  be  up 
to  the  receiving  road  to  take  care  of  it,  according  to  my  under- 
standing of  the  recommendations  just  read. 

]\IR.  KLEIXE:  flight  I  ask  vrhat  you  do  under  the  pres- 
ent rule? 

MR.  WALTHER:    We  reject  it. 

MR.  KLEIXE:    What  does  the  delivering  road  do? 

MR.  WALTHER :  Thev  have  to  take  care  of  it.  At  pres- 
ent the  delivering  line  would  protect  itself  against  a  load  of  this 
kind  and  if  the  load  exceeded  the  clearance  limits  over  the  route 
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which  it  had  to  travel,  they  will  not  accept  it.  If  the  rule  is 
changed  as  recommended,  the  receiving  road  would  have  to  take 
care  of  it,  so  far  as  the  clearance  limits  are  concerned. 

MR.  KLEINE :  The  proposed  rule  makes  no  change  in 
Rule  No.  6  of  the  loading  rules.  In  any  event,  the  high  and  wide 
load,  which  cannot  be  adjusted,  would  have  to  be  returned,  even 
under  these  rules,  if  it  can  not  be  passed  over  the  road  on  account 
of  clearance. 

]\IR.  WALTHER :     If  that  is  the  understanding,  I  am  satis- 
fied. 

]\IR.  KLEINE:  That  is  governed  by  Rule  No.  6  of  the 
loading  rules,  which  is  part  of  the  interchange  rules. 

MR.  WALTHER:  The  only  point  I  wanted  to  make  is 
that  if  some  industrial  road  W'Ould  offer  us  a  load,  we  would  be 
compelled  to  accept  that  load  and  take  care  of  it. 

^IR.  KLEINE :    You  Rule  No.  6  still  governs. 

^IR.  WALTHER :    And  we  reject  the  load  under  Rule  6? 

MR.  KLEINE:  You  would  have  to  reject  the  load  under 
Rule  6.  I  might  explain  a  little  further  that  the  intention  of  this 
Rule  No.  2  was  this :  At  the  present  time  the  load  must  be  ad- 
justed by  the  delivering  road  and  the  cars  returned  for  such  ad- 
justment. The  change  proposed  in  Rule  No.  2  was  intended  to 
provide  for  the  receiving  road  to  adjust  the  load  and  charge  it 
back  to  the  delivering  road  under  A.  R.  A.  Rule  15,  and  it  does 
not  contemplate  accepting  a  load  too  high  or  too  w'ide  for  the 
road  to  carry.    That  would  be  a  physical  impossibility. 

]\IR.  A.  M.  ORR :  There  is  one  question  about  that  from 
the  accounting  standpoint:  "Add  a  new  paragraph  to  Paragraph 
5  to  read,  "A.  C.  T.  check  is  to  be  used  to  authorize  the  transfer," 
I  suppose  that  means  Conducting  Transportation? 

MR.  KLEINE:     Yes,  sir. 

MR.  ORR :    And  is  that  to  be  handled  through  the  agent  ? 

MR.  KLEINE :  Through  the  agent.  That  is  the  next  rule. 
I  have  not  read  that  rule.  I  might  explain  that  some  roads  today 
are  using  a  blank  of  this  kind ;  other  roads  are  handling  it  on  a. 
defect  card,  and  across  the  face  of  the  defect  card  is  written  in 
red  ink:  "C.  T.  Check."  The  idea  is  to  give  the  delivering  road" 
some  check  on  the  authorization  of  the  transfer  and  the  per  dienij 
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involved.  The  charge  for  transferring  the  lading  is  a  C.  T.  ac- 
count and  not  a  repair  account ;  therefore,  it  should  be  placed 
upon  a  C.  T.  check  so  that  it  can  be  readily  distinguished  from  an 
ordinary  defect  card. 

]\IR.  ORR :  Is  it  the  intention  to  have  the  inspector  consult 
the  agent? 

IMR.  KLEIXE :  The  inspectors  would  work  in  conjunction 
Avith  the  agent  and  make  the  authorization. 

AIR.  ORR:  A\'oul(l  that  interfere  in  any  way  with  the  A. 
R.  A.  rules  on  the  matter?  They  may  make  some  changes  in  the 
rules. 

]\IR.  KLEIXE:  I  can  not  see  that  it  would.  It  is  more  a 
matter  of  accounting  and  checking  up  per  diem.  At  the  present 
time,  if  you  use  a  defect  card  the  agent  has  no  way  to  check  up 
the  matter.  In  some  cases  it  is  a  receiving  road  charge  and  in 
other  cases  it  is  a  delivering  road  charge.  Therefore,  the  agent 
or  yard  master  in  charge  should  have  some  check  on  it,  and  a 
C.  T.  check  can  be  used  to  better  advantage  for  that  purpose 
than  a  defect  card. 

MR.  ORR:  The  question  in  my  mind  was  wdiether,  if  we 
-got  it  into  the  ]\I.  C.  B.  rules  some  agents  would  not  have  a  ten- 
dency to  crawl  out  of  the  whole  thing.  Perhaps  it  shnuld  more 
properly  appear  in  Instructions  for  Eading  rather  than  in  Instruc- 
tions for  Car  Equipment. 

MR.  KLEIXE:  The  matter  is  now  covered  in  the  inter- 
change rules. 

MR.  KLEIXE:  \\'e  have  another  recommendation,  the  in- 
tention of  which  is  to  place  a  time  limit  on  the  repairs,  and  24 
hours  are  specified  as  the  time  limit  within  which  the  repairs 
can  be  made,  under  which  conditions  the  load  should  not  be 
transferred.  The  committee  does  not  feel  that  a  time  limit  is 
the  proper  thing,  ahhough  some  roads  are  now  transferring  loads 
from  cars  which  could  be  repaired  without  transfer.  It  is  essen- 
tial to  avoid  transfer  of  lading  as  much  as  possible.  ])ut  we  do  not 
believe  the  recommendation  as  made  w'ould  do  it.  The  rule  is 
now  working  out  very  nicely  and  the  Committee  thought  that 
they  could  take  the  matter  under  advisement  for  another  year 
and  bring  in  a  recommendation  on  that  particular  point. 
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, Rules  10  and  98  : 

MR.  A.  STLXKl  :  If  I  understand  the  matter,  the  gauge 
shown  in  exhibit  "B''  should  be  corrected? 

MR.  KLEIXE:  I  should  have  made  an  explanation  in  re- 
gard to  one  view  shown  in  Exhibit  "B."  A  mistake  was  made  in 
the  enlargement  for  cut.  The  graduations  at  point  H  were  moved 
up  too  high  and  should  be  dropped  down  so  they  will  show  1-16 
inch.     It  will  be  corrected  in  the  final  report. 

I  might  say  that  this  gauge  is  intended  to  be  used  not  by  the 
ordinary  car  inspector  but  by  the  wheel  inspector  on  the  repair 
tracks  for  the  interchange  of  steel  wheels  under  cars.  At  the 
present  time  you  remove  a  steel  wheel  with  a  certain  tire  thick- 
ness;  it  is  necessary  to  determine  just  what  thickness  of  tread 
wear  you  have  on  that  tire  after  removal  and  also  how  much  you 
will  have  left  after  turning  the  tire  down;  the  difference  between 
the  two  is  the  amount  of  loss  of  service  metal  of  the  tire,  and  as 
you  charge  for  that  difference  at  the  rate  of  75c  per  1-16"  it  is 
very  convenient  to  have  a  gauge  that  will  determine  accurately 
the  thickness  of  the  tire  and  not  simply  leave  it  to  the  judgment 
of  the  shop  man.  You  lose  too  much  service  material  that  way. 
The  gauge  will  also  serve  a  purpose  as  a  shop  gauge.  You  can 
gauge  any  type  of  wheel  you  have  in  the  shop  before  your  turn 
it  and  you  know  exactly  what  thickness  of  tread  you  should  have 
after  turning.  Therefore,  if  the  man  at  the  lathe  takes  off  too 
much  of  the  material  from  the  tread  you  can  readily  check  him  up 
with  that  gauge. 

Rule  Xo.  12 : 

AIR.  ORR :  The  difficulty  would  be  that  about  half  of  those 
cards  would  be  lost  from  the  cars,  and  from  experience  in  that 
line  it  takes  from  three  months  to  two  years  to  locate  the  road 
that  makes  the  wrong  repairs,  and  the  correspondence  to  locate 
those  repairs  would  be  delayed  just  that  time  between  the  time 
the  car  is  inspected  and  put  in  the  shop.  If  you  could  change  that 
to  make  it  that  cards  should  be  made  in  duplicate,  one  copy  to 
be  put  on  the  car  to  show  that  it  has  been  reported,  and  one  copy 
sent  to  the  office,  the  correspondence  could  be  started  and  the  car 
would  carry  the  evidence  of  the  duplicate  card  showing  that  it 
has  already  had  a  joint  evidence  inspection. 
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MR.  KLEIXE:  That  feature  of  it  was  discussed  at  our 
meetings  and  probably  most  roads  would  desire  to  have  a  copy 
of  the  joint  evidence  card  sent  to  the  office.  The  purpose  of  the 
card  is,  of  course,  more  from  a  shop  than  an  office  standpoint, 
and  the  idea  of  getting  the  joint  evidence  card  on  the  car  was 
that  when  the  car  reaches  the  shop  the  shop  making  the  repairs 
will  have  the  joint  evidence  card  to  send  on  to  the  office.  There 
is,  however,  always  the  danger  of  the  joint  evidence  card  being 
lost  from  the  car,  and,  if  desired,  it  can  be  made  in  duplicate. 
We  can  revise  the  rule  so  that  it  shall  be  made  in  duplicate,  but 
we  thought  that  was  more  a  local  condition  rather  than  a  rule, 
because  any  road  can  have  a  copy  of  the  joint  evidence  card  sent 
to  the  office  if  they  want  it.  The  reason  for  the  recommendation 
was  largely  this,  that  very  frequently  joint  evidence  cards  have 
been  made  out  after  the  car  has  gone  past  the  interchange  point, 
and  these  cards,  furnished  three  or  four  months  later,  simply 
from  the  record  of  the  car  and  made  out  by  one  inspector  instead 
of  the  representative  mspectors.  There  is  a  two- fold  purpose  in 
the  recommendation.  First :  That  the  joint  evidence  card  be 
made  out  at  the  time  the  car  is  interchanged ;  and.  secondly :  That 
the  joint  evidence  card  be  on  the  car  when  it  comes  in  for  re- 
pairs, which  will  settle  the  question  once  and  for  all.  But  I  see 
no  objection  to  the  suggestion  to  have  the  card  made  in 
duplicate,  one  attached  to  the  car  and  the  other  turned  over  to 
the  office. 

^IR.  C.  L.  COURSOX:  Would  the  joint  evidence  card  to 
Tdc  attached  to  the  car  he  made  of  card-board  ?  The  rules  do  not 
provide  for  any  specific  kind  of  card-board.  It  seems  to  me 
we  can  not  put  it  on  the  car  unless  we  get  it  of  heavy  card- 
T)oard. 

MR.  KLEIXE:  I  think  the  joint  evidence  card  should  be 
made  the  same  as  repair  cards,  the  card-board  to  be  attached  to 
the  car  and  the  leaflet  retained  for  record. 

Rule  Xo.  20 : 

!MR.  KLEIXE:  I  might  add  that  it  has  been  general  prac- 
tice to  measure  the  center  line  of  the  coupler  at  the  shank.  The 
Interstate  Commerce  inspectors  measure  the  coupler  at  the  head 
instead  of  the  shank.  Whenever  the  coupler  droops  there  is  a 
<lifiference  in  measurement  at  the  shank  and  at  the  head.     The 
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rule  has  been  changed  so  that  both  shall  measure  at  the  same 
place. 

PRESIDENT  :  Gentlemen,  you  have  heard  the  reading  of 
the  recommendations  of  our  Committee.  What  is  your  pleas- 
ure ? 

ON  MOTION  of  Air.  F.  H.  Stark,  seconded  by  Air.  D.  AI. 
Howe,  and  carried  by  unanimous  vote,  the  recommendations  of 
the  Committee  are  adopted  as  read. 

AIR.  F.  H.  STARK :  I  believe  the  chairman  has  one  or 
two  questions  that  have  been  submitted  for  consideration.  In 
view  of  the  fact  that  the  hour  is  not  late,  I  suggest  that  he  pre- 
sent the  questions  and  that  there  be  a  free  discussion  on  them. 

AIR.  KLEINE:  Referring  to  page  88,  A.  R.  A.  Car 
Service  Rule  15,  there  seems  to  be  a  difference  of  opinion  be- 
tween inspectors  at  interchange  points  as  to  who  is  responsible 
for  spread  cars. 

As  an  example,  take  certain  box  cars  which  were  originally 
built  to  pass  the  clearances  of  the  roads  in  general.  After  they 
become  old  they  get  out  of  line,  some  of  them  leaning  over.  In 
that  case  it  is  a  question  whether  the  receiving  or  delivering  road 
should  pay  for  the  cost  of  transfer.  The  matter  is  not  handled 
alike  at  any  two  interchange  points.  I  would  like  to  hear  from 
some  of  the  interchange  inspectors  as  to  how  they  believe  the 
matter  should  be  handled. 

AIR.  WALTHER :  If  the  spreading  of  the  car  was  pri- 
marily caused  by  a  defect  in  the  equipment,  I  would  feel  that  it 
should  be  handled  as  defective  equipment,  rather  than  a  car  ex- 
ceeding the  clearance  limits. 

Am.  KLEINE:  I  believe  Air.  J.  L.  Stark,  of  Toledo  inter- 
change, is  here,  and  we  would  like  to  hear  from  him. 

AIR.  J.  L.  STARK :  I  am  with  the  Hocking  Valley  Railroad 
and  that  includes  Toledo.  The  question  brought  before  us,  name- 
ly, the  interchange  of  cars  with  spread  sides,  is  an  interesting 
one,  and  yet  it  would  appear  that  the  rules  govern  the  matter 
thoroughly,  particularly  paragraph  D  of  A.  R.  A.  Rule  15,  which 
holds  the  delivering  line  responsible  for  cost  of  transfer  or  rear- 
rangement when  cars  exceed  load  limit  or  cannot  pass  clearance, 
or  be  moved  through  on  account  of  any  other  disability  of  re- 
ceiving line.     The  word  "cars"  covers  both  closed  and  open  cars 
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and  lading".  The  cases  that  have  come  under  my  observation  have 
to  do  with  cars  with  sides  only  very  slightly  spread  and  where 
we  find  perhaps  one  road  out  of  the  many  in  a  certain  territory 
that  will  be  unable  to  receive  or  move  forward  such  cars  because 
of  some  such  disability  on  their  part.  It  would  appear  to  me  in 
a  case  like  that,  that  the  receiving  road  should  be  held  responsible 
just  as  the  rule  indicates,  and  as  I  think  the  A.  R.  A.  intended, 
and  we  are  governed  accordingly  at  all  points  where  I  am  inter- 
ested. It  is  a  question,  however,  which  will  permit  of  thorough 
discussion  here  tonight. 

While  I  have  the  floor,  and  while  we  are  discussing  j\I.  C. 
B.  rules,  I  wish  it  were  possible  for  this  Railway  Club  of  Pitts- 
burgh to  adopt  a  strong  set  of  resolutions  to  the  effect  that  now 
we  have  a  set  of  rules  that  seem  to  be  satisfactory  throughout 
the  country,  that  railroad  companies  be  urged  to  live  up  to  them 
strictly  and  to  the  letter.  This  is  a  matter  that  is  being  discussed 
throughout  the  country,  but  we  find  certain  points  that  believe 
it  is  to  their  interest  to  have  some  special  agreements  to  govern 
the  handling  of  cars  between  one  road  and  another  in  their  spe- 
cial locality.  This  does  not  appear  fair  to  other  railroads  in 
other  sections  of  the  country,  and  it  seems  to  me  that  the  M.  C. 
pj.  at  their  coming  session  should  sa}^  that  the  ]\I.  C.  B.  rules  as 
agreed  to  should  be  lived  up  to  strictly  and  to  the  letter  in  all 
parts  of  the  country. 

MR.  KLEIXE:  I  want  to  concur  in  what  ]\Ir.  Stark  says 
in  regard  to  living  up  to  AI.  C.  B.  rules  of  interchange  generally. 
I  do  not  know  of  a  road  that  has  membership  in  this  Club  that 
does  not  interchange  their  cars  strictly  in  accordance  with  ^l.  C. 
B.  rules  of  interchange.  Therefore,  I  think  we  are  in  a  proper 
position  to  place  ourselves  on  record  very  forcibly. 

I  might  ask  Mr.  Stark  a  question.  Do  you  feel  that  the 
cost  of  transfer  under  the  rules  should  be  charged  to  the  receiv- 
ing road  in  all  cases  of  cars  spreading?  It  is  a  well  known  fact 
that  there  are  a  number  of  old  cars  in  service  and  when  they  are 
loaded,  especially  with  lumber,  and  loaded  high,  they  will  lean 
over  as  much  as  7  or  8  inches.  I  would  like  to  ask  whether, 
under  those  conditions,  the  receiving  road  should  bear  the  cost  of 
transferring  such  a  defective  car? 
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MR.  STARK :  I  am  ready  to  say  that  in  a  case  of  that 
kind,  assuming  that  a  car  is  spread  to  that  extent  on  one  side, 
it  would,  in  my  opinion,  be  a  defective  car,  and,  of  course,  would 
not  be  safe  for  movement  over  a  road  that  might  have  very  nar- 
row tunnels  and  perhaps  not  safe  on  any  road.  You  can  have  a 
car  spread  as  much  as  4  inches,  2  inches  on  each  side,  and  while 
it  would  be  noticeable,  yet  would  not  be  in  a  dangerous  condi- 
tion. Take  cars  in  the  neighborhood  of  9'  8"  or  9'  10"  when  they 
are  built,  and  a  spread  of  2  inches  on  a  side  does  not  appear  to 
be  a  serious  matter,  and  I  do  not  think  should  be  considered 
such.  If  cars  of  that  kind  can  be  operated  on  most  any  road 
in  the  country,  and  then  you  find  an  occasional  road  that  cannot 
handle  them  because  of  narrow  tunnels,  I  do  not  think  that  the 
delivering  line  should  be  held  responsible.  I  believe  the  receiv- 
ing line  that  is  unfortunate  enough  to  have  the  very  narrow 
tunnels  should  be  held  responsible,  according  to  A.  R.  A. 
Rule  15. 

MR.  SAMUEL  LYNN:  In  that  connection  I  would  like 
to  know  what  there  is  to  prevent  an  inspector  of  a  receiving  line 
finding  some  slight  defect  and  refusing  the  car  and  having  it  sent 
back  to  be  transferred.  I  have  heard  of  one  case  where  there  was 
a  car  that  did  exceed  the  clearance  and  the  sides  were  not  spread, 
but  the  inspector  managed  to  find  a  defect  and  he  ordered  the 
car  transferred,  and  it  went  back  to  the  delivering  line  and  was 
loaded  when  it  got  back,  no  repairs  having  been  made. 

MR.  O.  J.  PARKS  :  Concerning  the  spreading  of  the  cars 
it  would  seem  to  me  that  in  case  a  car  spread  to  the  extent  of 
being  too  wide  for  the  clearance  dimensions  of  any  railroad,  it 
would  be  then  in  an  unsafe  condition.  Because  of  the  spreading 
of  the  sides  of  the  car,  we  lose  the  carrying  capacity  of  that  car 
as  supported  by  the  side  board,  and  I  consider  that  a  car  spread 
to  the  extent  of  non-clearance  would  be  unsafe,  and  it  should  be 
left  to  the  receiving  line  to  judge. 

MR.  F.  H.  STARK:  This  is  rather  a  deep  subject.  It  re- 
minds one  of  the  question  as  to  which  is  the  mother  of  a  chicken, 
the  hen  that  lays  the  egg  or  the  one  that  hatches  it.  For  an  in- 
spector to  define  just  when  the  spreading  of  a  side  or  both  sides 
should  be  considered  a  defect  is  a  pretty  difficult  matter.  If  the 
receiving  line  has  a  tunnel  and  other  clearance  sufficient  to  handle 
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the  maximum  box  cars  in  service  and  a  gondola  is  delivered  with 
sides  spread  exceeding  that  of  a  large  car,  it  would  seem  to  me 
that  the  delivering  line  might  be  responsible.  But  if  the  car 
OS  not  spread  beyond  the  limits  of  a  large  box  car  and  the  sides 
are  not  at  an  angle  which  would  weaken  the  carrying  capacity 
of  the  car,  it  would  appear  to  me  that  the  receiving  line  ought  to 
receive  the  car  without  question.  A  question  arises  there  as  to 
who  is  going  to  draw^  the  line ;  it  is  quite  a  difficult  matter  and  is 
worthy  of  the  consideration  of  this  Club. 

J\IR.  KLEINE:  I  would  like  to  make  a  motion  along  this 
line.  First,  a  loaded  car  ofifered  in  interchange  and  the  car  is 
out  of  line  so  as  to  interfere  with  clearance  dimensions  and  the 
condition  of  the  car  is  such  that  the  inspector  considers  it  safe 
to  be  handled  to  destination,  although  it  is  out  of  line  to  exceed 
clearance  dimensions,  the  car  should  be  transferred  at  the  ex- 
pense of  the  receiving  company.  And,  second,  if  a  loaded  car  is 
ofifered  in  interchange,  whether  out  of  line  exceeding  clearance 
dimensions  or  not,  is  in  such  defective  condition  as  to  be  consid- 
ered unsafe  to  run  by  the  receiving  inspector,  the  car  must  be 
transferred  at  the  expense  of  the  delivering  company. 

j\IR.  LYNN  :  I  w^ould  ask  that  this  be  considered  part  of 
Rule  No.  2  of  the  Arbitration  Committee. 

]\IR.  KLEINE:  I  wouui  suggest  that  this  be  referred  to 
the  Arbitration  Committee  in  connection  with  Rule  No.  2. 

AIR.  LYNN  :    I  w^ould  second  Mr.  Kleine's  motion. 

AIR.  J.  L.  STARK :  I  would  like  to  ask  if  Mr.  Kleine  would 
include  in  that  motion  where  he  uses  the  word  transfer  he  would 
also  add  to  it  transfer  or  readjust? 

AIR.  KLEINE:    Yes,  sir;  if  that  is  agreeable  to  Air.  Lynn. 

AIR.  C.  E.  BOYER:  If  the  second  part  of  the  motion  made 
by  Air.  Kleaine  has  the  clause  in  it  that  the  car  is  unsafe  to 
move,  would  it  be  proper  to  readjust  the  lading  of  that  car? 

MR.  J.  L.  STARK :    That  is  a  very  proper  question. 

AIR.  F.  H.  STARK :  It  might  be  unsafe  to  move  on  ac- 
count of  the  spread  side,  but  it  would  be  safe  after  readjust- 
ment. 

AIR.  BOYER:  But  would  not  that  bring  in  a  car  repair 
question?  You  would  have  to  repair  the  car  in  connection  with 
the  readjustment. 
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MR.  KLEINE:  I  might  say  that,  in  accepting  the  sugges- 
tion, that  is  done  at  the  present  time  where  the  superstructure  is 
weak  and  the  car  gets  over  to  the  extent  that  it  is  unsafe  to  move, 
they  readjust  the  lading  and  put  braces  in  the  car  so  as  to  hold  it 
in  condition  to  go  to  destination. 

The  motion  to  approve  the  recommendation  was  carried. 

MR.  KLEINE:  I  have  one  more  question,  and  that  is  this: 
While  considering  the  changes  in  the  rules  of  interchange  a  case 
■came  up  as  to  who  should  pay  the  freight  charges  on  materials 
•ordered  from  foreign  roads  for  repairs.  Upon  looking  into  the 
matter,  we  find  a  decision  of  the  Interstate  Commerce  Commis- 
sion rendered  on  that  subject.  No.  333,  company  material:  "Ma- 
terial for  use  in  the  repair  of  one  of  its  cars  was  shipped  by  a 
carrier  to  the  shop  of  a  connecting  line.  Upon  inquiry  as  to 
whether  the  material  should  move  free  of  charge  over  both  roads, 
it  was  held  that  in  cases  of  this  kind  company  material  may  move 
without  charge  only  over  the  line  at  whose  expense  the  repair  is 
made."  That  would  definitely  settle  the  question  as  to  freight 
charges,  and  as  I  construe  it,  it  is  this.  Say,  for  instance,  the  P. 
&  L.  E.  is  making  repairs  to  a  P.  R.  R.  car  and  it  is  an  owner's 
defect.  They  order  material  from  the  P.  R.  R.  for  these  re- 
pairs. The  P.  R.  R.  ships  that  material  to  the  P.  &  L.  E.  and 
the  P.  R.  R.  may  ship  it  free  of  freight  charges  over  their  own 
line,  but  would  have  to  pay  freight  charges  over  the  P.  &  L.  E. 
If  that  same  car  is  being  repaired  by  the  P.  &  L.  E.  and  they 
damage  it  and  are  responsible  for  the  repairs,  the  P.  R.  R. 
would  charge  the  P.  &  L.  E.  freight  charges  over  their  line,  and 
the  P.  &  L.  E.  would  move  it  free  over  the  P.  &  L.  E.  line. 
That  is  simply  an  explanation.  It  might  save  considerable  cor- 
respondence if  when  asking  for  the  material  it  would  be  noted  on 
the  request  or  material  card  that  the  repairs  are  owner's  defect 
or  the  repairs  are  delivering  line  defects.  Then  the  road  for- 
warding the  material  would  know  how  to  adjust  the  freight 
•charges. 

MR.  WALTHER:  Don't  you  think  it  would  be  advisable 
to  incorporate  that  in  the  rule,  insisting  on  the  road  showing  that 
■on  the  request  for  the  material  ? 

MR.  KLEINE:  It  will  require  a  change  in  Rule  122,  but 
as   the  law   is  efifective  when   issued,  no   doubt  the   Arbitration 
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Committee  will  issue  a  circular  on  the  matter,  and  I  simply  men- 
tioned it  here  so  that  it  will  avoid  delays  in  furnishing  material. 
Rule  122,  of  course,  will  have  to  be  changed  to  conform  with  that 
decision  of  the  Interstate  Commerce  Commission. 

PRESIDENT:  It  is  not  up  to  us,  then,  to  add  the  matter 
to  our  recommendations.    Are  there  any  other  remarks  ? 

AIR.  A.  G.  MITCHELL :  I  move  that  the  thanks  of  this- 
Club  be  given  to  the  very  efficient  Committee  on  Revision  of  M. 
C.  B.  Rules  of  Interchange  for  their  very  able  report  as  pre- 
sented to  us  this  evening. 

The  motion  was  duly  seconded  and  carried  unanimously  by 
a  rising  vote. 

There  being  no  further  business, 

ON  MOTION,  Adjourned  at  9:45. 
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NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES,  FRICK  BLDG..  PITTSBURGH,  PA. 

DISTRICT  ATLANTA  DENVER  NEW  YORK  PITTSBURGH  SALT  LAKE  CITY 

SALES  OFFICES:  CHICAGO  NEW  ORLEANS  PHILADELPHIA  ST.  LOUIS 

PACIFIC  COAST  REPRESENTATIVES-    I      SAN  FRANCISCO         SEATTLE 
U.  S.    STEEL    PRODUCTS    CO.        j      PORTLAND         LOS   ANGELES 

EXPORT  REPRESENTATIVES-U.  S-  STEEL  PRODUCTS  CO.,  NEW  YORK  CITY. 


Gould  Coupler  Co. 


OFFICES 

31-l-34r  Fifth  Ave.,  New  York 

The  Rookery, 

Chicago 
Depew,  N.  Y. 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast  Steel,  Depew,  N.  Y. 


The  Hartman  Ball-bearing   Center  Plate  and  Side  Bearings. 


CLOSE  QUARTER  PISTON   AIR    DRILLS 

CAN  BE  OPERATED  IN  EXTREMELY 
CLOSE  QUARTERS. 
If  you  want  a  drill  for  corner  work  why 
not  have  one  that  can  be  used  anywhere? 
The  Thor  can  be  used  in  places  that  cannot 
be  reached  with  other  close  quarter  drills.  It 
is  the  most  compact,  powerful  and  durable. 
Don't  fail  to  test  the  Thor  before  placing  your 
order. 


No.  9  Drill  in  Operation. 


SENT    ON    TRIAL: 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN   FRANCISCO 


J 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra^ilway  and  Ma^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 

NATIONAL  ^^^^L,  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES  VVvJMl\5: 

uciNcriMi.  v^r  riv^co.  ROCHESTER,  N.  Y.         PITTSBURGH, 

PITTSBURGH,   PA.  SAYRE,   PA.  CLEVELAKC.  '_ 

P.   O.   BOX   1230,  NEW  YORK  CITY,   N.   Y. 

Hmmioit,  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange  .a.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  tlie  steel  ^V/  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /jk\  maintenance,  brake  heads  and 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment, 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  III. 

\A/RITE     FOR    S/\/V\F»LE    OF^ 

Stabrite  Front  End  Paint 


yVl/\IDE     B>' 


Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

BRIDGE  PAINTS.  LOUISVILLE,   KY. 


j  Nathan  Manufacturing  Co.  j 

i  85  -  93  Liberty  Street.  New  York.  \ 

<  1612  Old  Colony  Building,  Chicago.  £ 

I  Monitor,  Simplex  and  Nathan  Injectors  \ 
\  for  Locomotives 

X  AND  5 

I  Sight-Feed  Lubricators. 

•^  All  Specially  arranged  for  High-Pressure  Engines.  S 

\    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  -: 

y  Oil  Cups,  Etc.  :• 

y  SOLE  AGENCy     FOR  THE 3 

>    Coale    Muffler    Cs    Safety    Valve    Co.,   Inc.    < 

PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL   offices:    HENRV   W     OLIVER    BLDG  ,  PITTSBURGH,    PA, 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board   while   running. 


A  catalog  or  call  by  Representative 
for   the  asking,     e     »     &     »     tt 


Hiiiiesteafl  Valfe  \%  Co., 

Works:  Homestead,    Pittsburgh,  Pa. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Eauipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

with  Sarsetit's  Electrical  Attachment  for  tak- 
iiiK  any  number  of  diagrams  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 

Stores  :   ;  Boston,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  and  Prices, 


(r. 


BALLS 

VARNISH  REMOVER 


OXOLIN 


REGISTT  REO 
THE   I  oEAL   PAI  NT  Ol 


Ball  Chemical  Co. 


v^ 


CHICAGO  Office. 

63  yy.  Van  Buren  Street. 


B.    C 
SPIRITS 


^ 


Fulton  Bldg..  PITTSBURGH.  PA 


Jj 


It's 

the 

Ball  Bearings 

^ 

^ 

3^^^4^^ 

Thit  Reduce  the  Friction  and 
^       Increase  the  Efficiency  of  the 
New  Line  of 

^=isi  Little  Giant 
^         Air  Dri  s 

£ 

end  for  Circular  No.  102 

CHICAGO  PNEUMAT  0  TOOL  COMPANY 

FISHER    BLDG. 
CHICAGO 



10-12   WOOD   ST.               50   CHURCH   ST 
PITTSBURGH                          NEW   YORK 

GOLD  GftR  HEATING  &  LIGHTING  GO. 


MANUFACTURERS   OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


Heatii  Apparatus  for  Railwai  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE   WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    locomotive    WEARING    PARTS, 

JOURNAL  cna    i   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  •■""  \   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


DIXON'S 


AIR  BRAKE  GRAPHITE- 
GRAPHITE  PIPE  JOINT  COMPOUND - 
SILICA-GRAPHITE  PAINT— 


Three  Dixon  Products  recognized  as  R.  R.  standards. 

LITERATURE  AND  SAMPLES  SENT  ON  REQUEST. 

MANUFACTURED  ONLY  BY 

Joseph  Dixon  Crucible  Company 

ESTABLISHED    1827  JERSEY  CITY,   N.  J, 


MALLEABLE  IRON 

rtlNtD    STEEL    ClrtSTIINGS 

The  National  Malleable  Castings  Co 

Manufacturers  of  Sharon,  Tower,  Climax  and  Latrobe  Couplers. 
CLEVELAND,  CHICAGO,  SHARON,  TOLEDO,  INDIANAPOLIS,  MELROSE  PARK,  ILL. 


louse 


Air  Brake   Operating  Efficiency 

Railroad    Companies    spend    in    the  aggregate    large    sums    for    air    brake 

equipment.      The   returns    are   measured  solely     by     the     functions     performed, 

which    in    turn   enable   certain    practical  and    far-reaching    economic    results    in 
freight   and    passenger   train   service. 

Repair  parts,  non-standard,  either  as  to  materia!  or  accuracy  of  dimen- 
sions, have  undesirable  consequences  in  the  direction  of  excessive  breakage  or 
wear ;  quick  action  when  not  desired ;  slid  flat  wheels,  and  other  expenses 
incident  to  imperfect  air  brake  operation,  which  greatly  reduce  the  net  in- 
come possible   from   brakes  properly    maintained. 

Westinghouse  Repair  Parts  embody  three  cardinal  e'cmcnts,  viz.  :  Good 
^Material,    Best   Workmanship   and    Complete    Standardization. 

Westinghouse  Air  Brake  Co.,  Pittsburgh,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


POWERFUL  PACIFIC  TYPE  LOCOMOTIVE 

FOR  HEAVY,  FAST,  PASSENGER  SERVICE. 


Experimental    Pacific   Type— Our   50,000th   Locomotive. 

This  experimental  Pacific  tj-pe  locomotive  was  designed  and 
built  at  our  own  expense  to  determine  the  possibilities  of  ca- 
pacity and  efficiency  of  a  locomotive  of  standard  wheel  arrange- 
ment, embodying  the  latest  approved  developments  in  locomotive 
design,  construction,  material  and  fuel  saving  devices. 

As  compared  with  a  locomotive  of  equal  weight  and  ofcon- 
ventional  design,  it  has  shown  an  econoni)^  in  excess  of  25  per 
cent  in  fuel. 

AMERICAM  LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.   MILLER.   President. 
MANLFACTLRERS  OF 

''CORRUGATED  ASBESTOS  ROOFING  ARD  SHEATHING" 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

ASBESTOS  RAILWAY  SIPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coverings.     Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging. 

FRANKLIN,    PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  high-Power  Steel  Tools. 

NILES-BEMENT  POND  CO. 

Trinity   Building  Pittsburgh,  pa. 

Ill    Broadway,   New  York  Frick  Building 

M.  M.  Cochran,  President.  John  H.  Wurtz,  Secretary  and  Treasurer 

W.  Harry  Brown,  Vice  President. 

Washington  Coal  &  Coke  Co. 

General  Office  :     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.        -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 

Shipments  via  B.  &  O.  Railroad  and  P.  &.  L.  E. 
Railroad  and  Connections. 

Sales  Office:  PITTSBURGH.  PA. 

N.  P.  HYNDMAN,  Sales  Agent.  H.R.  HYNDMAN.  Ass't  Sales  Agt 


PNEUMATIC  TOOLS 


BUILT  TO 
WEAR: 

NOT  TO 
SELL." 


We  could  probably  build  a  "cheaper"  tool 
than  any  one  in  the  business — but  that  is 
not  the  policy  that  has  built  up  our  repu- 
tation. 

IngersoU-Rand  Pneumatic  Tools  are  built  for 
the  satisfaction  of  the  user — not  merely 
for  our  own  profit. 

WE  BELIEVE  THAT  THERE  IS  AC- 
TUALLY MORE  SERVICE  IN  OUR 
PNEUMATIC  TOOLS  THAN  IN  ANY 
OTHERS. 

And  probably  this  means  more  in  pneumatic 
tools  than  in  any  other  class  of  machine. 


Air  Compressors 


Air  Hoists 


INGERSOLL  RAND  CO. 

NEW  YORK 

Pittsburgh  Office,  Farmers  Bank  Building 


This  Space  For  Sale 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,       General  Manager 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


THE  ASHTON   VALVE  CO. 

...  MAKERS  OF  THE  ... 

HlQliest.  Grade  Muffler  and 
Open  Pop  Safely  Valves, 

Locomotive  Steam  and  Air 
Pressure  Qages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES   MODERATE  RESULTS    GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

W.    B.    Leach,  Gen'l  Mangr.   &  Treas. 

OFFICE    AND    works:  ,        _        _,    ,  ,._ 

383   DORCHESTER   AVENUE  J-  ^-    PLATT, 

SO.   BOSTON,    MASS.  Mechanical  Representativj- 


Galena = Signal   Oil   Company 

FRANKLIN.  PENNA. 

SOLE    MANUFACTURERS   OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa^y  Lubrication  a^  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER. 

further  particuleo-s.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLEABLK  CASTINGS 

FOR  THE  RAILROAD  AND 

CAR  COMPANY  TRADK. 


FEATURES 

Superior  Expeditious  Consistent 

Qualitj-  Delivery  Price 


INDEX— ADVERTISERS. 
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American   Brake   Shoe   &   Foundry 

Co iii 
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Union  Spring  &  Manufacturing  Co. 
SPRINGS 

KENSINGTON  JOURNAL  BOXES 

(ALL  STEEL) 

PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW   KENSINGTON,    PA. 

GENERAL    OFFICE! 

OLIVER  BUILDING,      PITTSBURGH,  PA, 


NEW  YORK    -    50  Church  St. 
CHICAGO       -     Fisher  Building. 
ST.  LOUIS     -     Missouri  Trust  Building, 
RICHMOND,  VA.,  AMERICA  NATIONAL  BANK  BUILDING. 


3n  m^mnrtum 

J  A  S .     K  E  N  N  Ef  D  Y 

DIED   APRIL    15.   1912 


3in  Mtrntivinm 

J.    H.    M  C  A  DOO 

DIED   APRIL   16.  1912 


OFFICIAL  PROCEEDINGS 

qf  the 

Railway  Club   of  Pittsburgh^ 

ORGANIZED  OCTOBER  l8.   19OI. 


Pisrt   \  icc-Prcsidoit. 

A.  G.  MITCHELL,  Supt..  Penna. 
R.    R.    Co.,    Pittsburgh,    Pa. 

Second  Vice-President 
J.  T.  CAPtROLL.  Ass't  Gen'l  Supt. 
M.  P.,  B.  &  O.  K.  R.  Baltimore,  JMil_ 
Secrctari/. 
J.    U.    ANDERSON,    Chief    Clerk    to 
Supt.     Motive     Power,     Penna.     1i. 
R.    Co.,   Pittsburgh,    Pa. 

Treasurei'. 
J.   D.   McILWAIN. 

Executive  Committee 

L.  H.  TURNER,  S.  M.  P..  P.  &  L. 
E.   R.  R.   Co.,  Pittsburgh,  Pa. 

F.  H.  STARK,  S.  R.  S..  Pittsburgh 
Coal   Co.,   Coraopolis,    Pa. 

D.  J.  REDDING,  Asst.  S.  M.  P., 
P.  &  L.  E.  R.  R.  Co.,  McKees 
Rocks,  Pa. 


OFFICERS,    1911-1912 

Pres^ident. 

F.    R.    McFEATTERS, 

Supt.    Union     R.     R.     Co.,    Port    Perry,    Pa. 

Fin  n  II  ce  Com  m  it  tic. 


D.  C.  NOBLE,  Prest.,  PittsburKb 
Spring  &  Steel  Co,  Pittsburgh, 
Pa. 

S.  C.  MASON,  Sec'y,  McCon_way  & 
Torley    Co.,   Pittsburgh,    Pa. 

C.  E.  POSTLETHWAITE,  Mgr. 
Sales,  Pressed  Steel  Car  Co.,  Pitts- 
burgh,  Pa. 

^femhcrsh  ip  Cu  m  111  it  lee. 

D.  M.  HOWE,  Mariager,  Jos.  Dixon 
Crucible   Co.,   Pittsburgh,    Pa. 

A.  W.  CROUCH,  Dist.  Mgr,,  Dear- 
born Drug  &  Chemical  Works, 
Pittsburgh,    Pa. 

F.  M.  McNULTY,  Supt.  M.  P.  & 
R.  S.,  INIon.  Conn.  R.  R.,  Pitts- 
burgh,   Pa. 

M.  A.  MALLOY,  I\L  M.,  Penna. 
R.    R.   Co.,    Pittsburgh,   Pa. 

A.    STUCKI,    Engineer, 
Pittsburgh,    Pa. 
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Published    monthly,   except  June,   July  and    August,    by    the    Railway    Club    of    Pitts- 
burgh,   J.    B.    Anderson,    Secretary,    General    Offices    Penna.    R.    R.,    Pittsburgh,    Pa. 

Meetings  held  fourth  Friday  each  month,  except  June,  July  and  August. 

PROCEEDINGS  OF  MEETING, 
APRIL  26th,  1912. 

The  regular  monthly  meeting-  of  The  Railway  Club  of  Pitts- 
burgh was  called  to  order  at  the  Monongahela  House,  Pittsburgh, 
Pa.,  at  8  o'clock  P.  M.,  by  President  F.  R.  McFeatters. 
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Proceeding's  Rail\va\-  Club  of  Pittsburijh. 


The  following  gentlemen  registered 
MEMBERS. 


Allenian,  C.  W. 
Allison,  John 
Anderson.  J.  B. 
Amsbarv.  D.  H. 
Barth.  f.  W- 
Bealor,  B.  G. 
F,lackall.  R.  H. 
Chittenden,  A.  D. 
Clark,  D.  G. 
Cline.  W.  A. 
Coulter,  A.  F. 
Croft.  E.  P. 
'Crouch,  A.  W. 
DeLanev,  A'.  W. 
Dobson.  O.  C. 
Dress,  Geo.  M. 
Fitzgerald.  D.  \\'. 
Froelich,  T-  H. 
Gilg,  H.  F. 
Guthrie.  J.  B>. 
Harriman,  H.  A. 
Havnes.  T-  E. 
Hench,  X.  M. 
Herlehy.  T.  W. 
Herrold,  A.  E. 
Higgins.  H.  L. 
HiltV,  H.  A. 
Howe,  n.  M. 
Howe.  H. 
Hurley.  Theo. 
Johnson.  W.  A. 
Tordan.   T-  E. 
Kellv,  H.  P.. 
Kinch.  L.  E. 
King.  Wm.  R. 
Kurzhals.  C.  L. 
Lewis,  D.  R. 
Lobez.  P.  L. 
Lvnn.  Samuel 


xA.nderson.  H.  A. 
Brock.  R.  E. 
Brosius,  E.  E. 


.Alackert.  A.  A. 
Alallov,  M.  A. 
Mensch,  E.  M. 
Alillar,  C.  W. 
Milliken,  I.  H. 
Mitchell,  A.  G. 
McFeatters,  F.  R. 
AIcKeon,  R.  D. 
McXaight.  A.  II. 
McXultv.  F.  M. 
( )rchard.  Chas. 
Orner.  M.  T.  S. 
Pechstein.  A.  j.  G. 
Porter.  C.  D. 
Proven.  John 
Redding!  D.  J. 
Richardson.  S.  \\\ 
Rupp.  R.  D. 
Ryan.  W'm.  F. 
Sampson,  J.  M. 
Schiller.  John 
Schomberg.  W.  T. 
Sharplev.  H.  G. 
Shook.  A.  A. 
Shumaker.  F.  S. 
Smith.  Russell 
Smith.  C.  E. 
Stafford.  S.  G. 
Stark.  F.  H. 
Stucki.  A. 
Sullivan.  \V.  H. 
Taylor.  F.  C. 
Thmias.  P.  L. 
A'oi-ht.  A.  T 
Waddell,  F.'  W. 
Walther.  G.  C. 
White.  F.  L. 
White.  T.  D. 
Wood,  Ralph  C. 

VISITORS. 

Brophy,  E.  J. 
Brophy,  Jas.  J. 
Burns,  J.  D. 
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r.urrell,  H.  H.  Lonebubeck,  H.  C. 

Clark.  A.  F.  Newell  E.  W. 

Deagen,  J-  J-  North,  Fred 

Emmett,  W.  A.  Obermeier,  H. 

Freed,  G.  F.  Parker,  J.  H. 

Freeman,  A.  Ross,  C.  B. 

Frye,  H.  B.,  Jr.  Shapleigh,  S.  C. 

(lant.  Edward  Sullivan,  W.  B. 

(nithrie,  B.  Thompson,  F.  P. 

Uindman,  J.  E.  Wickerham,  F.  A. 

Keenan,  C.'R.  Wikstrom,  M. 

The  minutes  of  the  last  meeting-  having'  been  published,  the 
reading"  of  them  was  dispensed  with. 

The    Secretary    read    the    following"   list   of   applications   for 
membership  : 
itarnes,  P.  H.,  General  Car  Foreman,  B.  &  O.  R.  R.,  Zanosville, 

( )hio.     Proposed  by  M.  O'Connor. 
F.rown,  Guy  B.,  Agent,  B.  &  L.  E.  R.  R.,  1422  Coal  St.,  Wilkins- 

burg".  Pa.     Proposed  by  J.  M.  \\'arfi'"ld- 
Casterline,  C.  Agent,  Penna.  R.  R.,  Etna,  Pa.     Proposed  by  E. 

M.  Craig". 
Flaherty,  T.  K.,  Road  Foreman  of  Engines,  V>.  &  (  ).  R.  R  ,  (Iraf- 

ton,  \V.  \'a.     Proposed  by  A.  W.  Crouch. 
Finley,   George  F..   Wreck   Master.   Penna.   R.   R.,   Youngwood,, 

Pa.     Proposed  by  B.  Kopferschmidt. 
Hastie,  J.  W.,  M.  W.  &  S.  Dept.,  Penna.  R.  R.,  Freeport,  Pa. 

Proposed  by  E.  A'l.  Craig, 
llutson,  H.  A[.,  General  Foreman.  B.  &  O.  R.  R.,  Box  322,  Graf- 
ton, W.  A'a.     Proposed  by  A.  W.  Crouch. 
Keiser,  John,  Passenger  Train  Master,  Penna.  R.  R.,  425  Center 

St.,  Wilkinsburg,  Pa.     Proposed  by  J.  B.  Anderson. 
Krcbs.  G.  W.,  Operator,  Penna.  R.  R.,  Oakn-iont,  Pa.     Proposed 

by  E.  M.  Craig. 
Billiard,   T.   M.,   General   Foreman.   Car   Shops.   B.  &   ( ).   R.   R., 

Cumberland.  Md.     Proposed  by  M.  O'Connor. 
Lemon.  John,   Road   Foreman  of  Engines,   B.   &  O.   R.  R.,   237 

Maple   Ave.,    Grafton,    W.    \'a.      Proposed   by    A.    W. 

Crouch. 
-McCann,   J.   F..   Salesnian,  Carborundum   Co.  of  Niagara   Falls, 

459  Frick  Annex,  Pittsburgh,  Pa.     Proposed  by  ().  C. 

Dob  son. 
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Newell,  E.  W.,  Engineer,  W.  A.  B.  Co.,  \\"ilmcrcling.  Pa.     Pro- 
posed by  F.  R.  McFeatters. 
Obermeier,  H.,  Foreman,  P.  R.  R.  Co.,  Box  565,   Pitcairn,  Pa. 

Proposed  by  W.  H.  Sullivan. 
jRobinson.  L.  O..  Shipping  Clerk,"  Universal  Portland  Cement  Co., 

Universal,  Pa.     Proposed  by  J.  ]\I.  Warfield. 
Rowland,  \\'.   I.,  blaster  ]\Iechanic,  B.  &  O.  R.  R.,  479  Maple 

Ave.,  Grafton,  W.  \'a.     Proposed  by  A.  \\\  Crouch. 
Rupert,  J.  \\'.,  .Alaster  Mechanic,  B.  &  O.  R.  R.,  Xo.  58  Mineral 
St.,  Keyser,  W.  A  a.     Proposed  by  M.  O'Connor. 

PRESIDENT :  As  soon  as  these  applications  have  been 
favorably  passed  upon  by  the  Executive  Committee  the  gentle- 
men will  be  admitted  to  membership. 

SECRETARY:    This  will  raise  the  membership  to  1,008. 

The  Secretar\-  announced  the  death  of  Jas.  Kennedy  and 
J.  H.  McAdoo. 

PRESIDENT :  I  understand  the  United  States  Steel  Cor- 
poration has  taken  a  great  interest  in  the  matter  of  safe-guard- 
ing machiner\',  etc.,  and  have  spent  over  $750,000  on  sa-fety 
guards  alone.  I\Ir.  Close,  who  has  charge  of  that  department  in 
New  York,  has  written  me  a  letter  in  regard  to  a  matter  which 
I  thought  this  Club  might  wish  to  consider  and  refer  to  the  blas- 
ter Car  Builders"  Association.  I  will  ask  the  Secretary  to  read 
the  letter. 

April  25th,  1912. 
Mr.   P.  R.   McFcatfcrs.   President.   The  Kaik.ay  Club  \^f  Pitfs- 

biiri^li 

Dear  Sir : — The  Safety  Committee  of  the  United  States  Steel 
Corporation  have  been  \vorking  for  some  time  to  procure  a 
wrench  suitable  for  opening  hopper  bottom  cars  that  can  be  rec- 
ommended to  all  companies  from  a  safety  as  well  as  practical 
standpoint.  A  mnnber  of  designs  of  these  wrenches  have  been 
submitted  to  the  Committee  by  the  subsidary  companies  of  the 
Steel  Corporation,  and  while  all  of  them  have  been  of  a  very 
good  design  they  lack  a  certain  feature,  inasmuch  as  they  do  not 
take  care  of  the  difterent  sizes  of  square  shafts  to  which  the 
Avrench  is  applied.  As  I  understand  it,  there  is  no  uniformity  of 
■size  for  these  shafts,  and  at  the  last  meeting  of  our  Committee 
Jt  was  decided  to  take  the  matter  up  with  the  Master  Car  Builders' 
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Association  to  see  if  some  steps  cannot  be  taken  to  standardize 
the  size  of  shaft. 

Numerous  serious  accidents  have  happened  to  employees  in 
opening  drop  bottom  cars  with  the  old  style  wrenches,  and  the 
danger  is  not  entirely  overcome  with  the  new  wrenches  that 
have  been  designed  on  account  of  being  unable  to  use  them  on 
different  size  shafts. 

Mr.  L.  C.  Bihler,  Traffic  Manager  of  the  Carnegie  Steel  Co., 
was  in  the  office  this  morning  and  he  suggested  that  I  take  the 
matter  up  with  you,  stating  that  you  are  having  a  meeting  of  The 
Railway  Club  on  April  2r)th,  and  that  it  was  possible  you  would 
bring  this  matter  up  for  discussion  at  that  time. 

Thanking  you  for  your  kind  consideration  of  the  matter,  I 
am  Yours  very  truly, 

L.  C.  CLOSE. 

]\IR.  D.  J.  REDDING :  I  move  you  that  the  communication 
be  referred  to  the  Secretary  of  the  ]\Iaster  Car  Builders'  Asso- 
ciation, with  the  endorsement  of  this  Club,  for  consideration  of 
the  Committee  on  Standards.     Agreed  to. 

PRESIDENT:  If  there  is  no  further  business,  we  will  pro- 
ceed with  the  paper  of  the  evening.  "A  Study  of  the  Proper 
Hardening  and  Classification  of  Tool  Steels,"  by  Mr.  W.  B.  Sul- 
livan, of  The  Carpenter  Steel  Company,  Reading,  Pa. 

A  STUDY  OF  THE  PROPER  HARDENING  AND 
CLASSIFICATION  OF  TOOL  STEELS 


BY  W.   B.   SULLIVAN. 


The  purpose  of  this  paper  is  to  bring  to  the  aid  of  the  me- 
chanical department  of  railroads,  and  especially  the  practical 
handlers  of  tool  steel,  facts  that  make  for  a  clearer  understand- 
ing of  the  treatment  of  steel  and  for  more  uniform  results  in  the 
service  of  tools. 

In  the  last  few  years  many  valuable  facts  have  been  learned 
through  scientific  research  and  by  the  practical  application  of  this 
knowledge  we  have  made  great  progress. 

The  old  method  of  forging,  treating,  tempering,  and  an- 
nealing tool  steel  from  some  indefinite  red  or  vellow  color  was, 
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as  we  kiiow  now.  much  a  matter  of  guess-work.  We  have  learned 
that  certain  so-called  mineralogical  changes  take  place  in  steel 
when  heated,  and  we  have  now  the  possibility  of  determining  the 
points  at  which  these  changes  occur.  We  have  learned,  too.  that 
there  are  principles  involved  in  the  heat-treatment  of  steel  that 
are  fundamental,  and  that  with  a  sufficient  understanding  of 
these  principles  it  is  possible  to  obtain  almost  any  desired  re- 
sults. 

When  a  steel  tool  or  part  is  to  be  designed,  the  first  question 
arising  is  how  much  strength  v>-ill  be  required  to  sustain  the 
working  condition,  and  next,  what  quality  and  degree  of  hardness 
will  be  required  to  resist  wear.  The  ansv/er  involves  the  consid- 
eration of  the  following  factors : 

First — The  appropriate  grade  or  quality  of  steel  to  be  se- 
lected for  use  and  its  proper  carbon  content — i.  e..  that  combina- 
tion of  grade  and  carbon  to  which  by  proper  heat-treatment,  a 
])hysical  condition  can  be  imparted  that  will  insure  the  longest 
wearing  service  and  sufficient  strength  to  sustain  the  working 
stresses. 

Second — The  proper  temperatures  at  which  that  steel  should 
be  treated — that  is.  heated  and  cooled,  and  the  manner  of  this 
treatment. 

Third — The  manner  of  determining  the  proper  degree  of 
hardness  and  toughness  for  the  tool  or  part. 

To  work  out  this  problem  we  must  be  familiar  with  the 
dififerent  straight-carbon  tool-steels,  and  such  alloy-steels  as  are 
made  for  the  particular  purpose  in  view.  We  nmst  also  be  able 
to  fix  upon  a  definite  method  of  heat-treatment  in  order  to  get 
the  full  advantage  out  of  the  material  selected,  and  to  this  end  wo 
must  have  a  working  knowledge  of  the  so-called  "critical  points" 
of  the  steel — that  is,  a  knowledge  of  the  mineralogical  changes 
which  occur  when  the  steel  is  heated,  for  through  them  the  proper 
hardening  temperature  should  be  determined.  Furthermore,  we 
must  appreciate  what  degree  of  accuracy  is  necessary  in  drawing 
or  tempering  the  steel  to  insure  uniformity,  and  this  involves  the 
intelligent  use  of  the  Shore  Soleroscope,  the  file  or  other  hard- 
ness-measuring device. 

We  will  first  discuss  the  straight-carbon  tool-steel — its  com- 
ponents and  the  critical  points  where  the  mineralogical  changes 
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in  them  take  placj  ;  the  effect  of  quenching-  from  heats  at  and 
about  the  critical  points  ;  the  result  of  tempering  or  drawing  ac- 
curately, and  the  irregularities  in  the  old  methods  of  forging  and 
treating-. 

The  principal  components  of  carbon  tool-steel,  in  its  various 
conditions  of  hardness,  are : 

(  I  )  Ferrite.  pure  iron,  which  occurs  only  in  annealed  tool- 
steel  of  approximately  90%  carbon  or  less  ;  it  is  soft  and  ductile 
and  cannot  be  hardened. 

(2)  Cementite,  a  carbide  of  iron,  \vhich  is  hard  and  brit- 
tle and  occurs  in  annealed  tool-steel  of  higher  than  .90%  carbon. 

(3)  Pearlite,  a  soft  and  tough  mechanical  mixture  of  fer- 
rite and  cementite,  forming  the  chief  constituent  of  annealed  tool- 
steel. 

(4)  Afartensite,  a  solid  solution  of  iron-carbide  in  iron, 
formed  bv  heating  tool-steel  to  a  definite  high  temperature  and 
quicklv  cooling.  It  is  close  grained,  but  very  brittle,  and  is  the 
chief  constituent  of  hardened  steel. 

There  are  several  other  components  representing  transition 
stages  between  martensite  and  i)earlite,  but  the  four  just  men- 
tioned are  the  most  characteristic  and  are  of  greatest  practical  in- 
terest. 

These  components,  or  minerals,  so-called,  are  not  distin- 
guishable to  the  naked  eye,  but  may  readily  be  seen  by  polishing 
a  section  of  the  steel,  subjecting  it  to  the  action  of  an  acid  or 
other  etching  agent  which  imparts  characteristic  colors  to  the 
different  constituents,  and  then  examining  the  .section  under  a 
microscope. 

By  heating  carbon  tool-steel,  say  of  .90%  carbon,  to  definite 
high  temperatures  and  then  cooling  with  diff'erent  degrees  of 
rapidity,  we  obtain  steel  that  is  either  annealed,  semi-annealed  or 
hardened.  The  diff'erent  temperature-points  at  which  the  changes 
within  the  steel  take  place  that  result  in  good  annealing  or  good 
hardening  are  called  its  critical  points. 

These  critical  i)oint^  have  usually  been  s.vught  b\-  cut-and- 
dry  n-iethods,  but  now  they  are  far  more  accurately  tletermined 
by  means  of  a  critical-poir.t  instrument,  in  which  advantage  is 
taken  of  the  fact  that  when  the  mineralogical  changes  occur  in 
the  steel  during  heating  there  is  an  absor])tion  of  su'nsiblc  heat 
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and  when  the  rex  crse  changes  occur  on  coohng.  there  is  an  evo- 
Uition  of  sensible  heat.  Such  a  determination  of  critical  points 
is  very  carefully  performed  in  the  laboratory  of  The  Carpenter 
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Steel  Company  with  a  Saladin  instrument  which  makes  an  aiitci- 
graphic  record  on  a  photographic  clrv-plate,  prcKlucing  a  heating 
and  cooling  curve  of  the  character  shown  in  Figure  i. 

If  we  heat  a  i^iece  of  annealed  tool-steel  in  a  furnace  and 
follow  with  a  Saladin  instrument  the  curve  traced  in  the  pro- 
cess, we  shall  observe  that  no  change  takes  ])lace — in  other  words, 
that  pearlite  remains  unaltered — until  1352"  Fahr.  is  reached. 
At  this  point  an  otTset  in  the  heating-curve  is  noted:  the  steel 
begins  to  absorb  heat  as  mineralogical  changes  are  started  which 
are  not  wholly  completed  until  the  cr.rve  again  becomes  almost 
a  straight  line,  when  all  the  pearlite  will  have  been  changed  to 
martensite.  At  this  tem])erature-point  the  hard  constituents  in 
the  steel  can  be  tixec!  if  the  material  is  quenched  in  water  or 
otherwise  cooled  very  quickly.  Upon  reheating-  the  hardened 
stee4,  the  contained  martensite  decomposes  readily,  the  amount 
of  change  depending  uj^du  the  temperature  attained.  For  ex- 
ample at  500°  Fahr.,  a  straw  color,  enough  martensite  will  be 
decomposed  into  the  softer  jiearlite  to  make  the  steel  fairly  hard 
and  tough  instead  of  extremely  hard  and  brittle.  By  further 
raising  the  temi;)erature  more  martensite  will  be  decomposed  into 
pearlite,  and  finally  if  the  heating  be  carried  to  a  point  just  IdcIow 
that  at  which  martensite  is  formed,  namely  1352°  Fahr.,  all  the 
remaining  martensite  will  have  been  decomposed  into  pearlite 
and  the  steel  if  slowdy  cooled' from  this  point  will  once  more  be  in 
the  condition  of  soft  annealed  tool-steel. 

The  difference  in  composition  of  steel  heated  to  dift'erent 
temperatures  in  and  about  the  critical  ])oint  and  C|uickly  cooled  is 
shown  by  the  accompanying  photomicrographs.  Figs.  2  to  7  ( all 
photomicrographs  are  at  550  diameters). 

F'igure  2  heated  to  1328°  Fahr.  and  quenched  in  water. 
Figure  3  heated  to  1364"  Fahr.  and  quenched  in  water. 
Figure  4  heated  to  1400°  Fahr.  and  quenched  in  water. 
Figure  5  heated  to  i.'_3r)'  Fahr.  and  quenciied  in  water. 
Figure  6  heated  to  1472"  Fahr.  and  quenched  in  water. 
Figure  7  heated  to  1508'  Fahr.  and  quenched  in  water. 
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Fig.   4 


Fig.   5 
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Fig.  6 


Fig.  7 
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In  these  figures  you  may  observe  the  structure  of  a  90-carbon 
tool-steel  as  obtained  by  heating  to  the  temperature  noted  and 
quenching"  in  water. 

Figure  2,  quenched  from  a  temperature  of  1328°  Fahr., 
shows  the  structure  of  an  unhardened  piece  composed  of 
pearlite. 

Figure  3,  c[uenchc(l  from  13'''4"  Fahr..  when  the  mineralog- 
ical  change  has  just  commenced,  is  composed  of  pearlite  and  a 
little  martensite. 

Figures  4  and  5,  (]uenched  respectively  from  1400°  and  143'')' 
Fahr.,  show  increasing  amounts  of  martensite. 

Figiu-e  6,  quenched  from  ])oint  C  on  the  curve  (Fig.  i), 
where  the  mineralogical  change  has  been  completed,  shows  noth- 
ing but  martensite. 

Figure  7.  (|uenched  from  1508°  Fahr.,  shows  a  martensite 
structure.  Ixit  observe  that  the  grain  size  is  very  much  larger,  in- 
dicating that  overheating"  has  begun. 

Api^tlying  practically  this  matter  of  hardening"  temperatures, 
we  see  that  a  tool  should  be  heated  carefully  and  uniformly  to 
the  proper  temperature,  point  C  on  the  curve  (Fig.  i),  and 
quenched.  It  is  to  be  noted  that  when  the  complete  structure  of 
the  steel  has  l^een  developed  the  effect  of  further  heat  is  to  pro- 
duce onl}'  a  larger  coarse-grained  mineralization,  characteristic 
of  overheating",  and  surface  decarbonization. 

.Vccuracy  to  size  in  the  days  before  the  micrometer  was 
nothing  to  speak  of,  but  now  it  is  common  practice  to  work  as 
close  as  one  ten-thousandth  (.0001)  part  of  an  inch,  and  we  all 
know  that  l)y  means  of  this  accuracy  of  measurement,  inter- 
changeable parts  have  become  the  rule  of  the  day.  Lentil  the 
comparatively  recent  general  adoption  of  pyrometers,  hardening" 
heats  were  measured  by  various  shades  of  red  as  they  appeared 
to  the  eye  of  the  hardener,  and  we  are  all  familiar  with  the  in- 
different success  of  tools  hardened  by  this  method.  As  has  been 
shown  by  the  photomicrographs,  steel  is  easily  affected  by  a  fe^v 
degrees  of  heat,  and  if  the  duplication  of  the  physical  condition 
of  any  given  tool  is  to  be  expected,  the  pyrometer  will  have  to  be 
used  as  constantly  and  as  carefully  in  the  hardening-room  as  the 
n"iicrometer  is  used  in  the  tool-roon"i. 

As  vou  all  know,  the  mere  having  of  a  micrometer  in  the 


164  Proceedings  Railway  Club  of  J*ittsburg"h. 

shop  does  not  mean  duplicate-sized  tools,  and  inerely  having  a 
pyrometer  in  the  hardening-room  and  a  scleroscope  in  the  test- 
ing-room does  not  mean  close  duplication  of  temperature  and 
hardness.  Experience  in  the  use  of  these  instruments,  and  theii 
constant  calibration  and  use  are  all-important  factors  in  the  pro- 
duction of  high-efficiency  tools.  I  cannot  emphasize  too  strongly 
the  importance  of  constantly  checking  up.  and  the  daily  use  of 
these  instruments. 

A  few  words  more  regarding  the  p_\rometer  and  a  simple 
method  for  its  calibration.  As  its  name  im])lies.  the  p\Tometer 
is  an  instrument  for  measuring  elevated  temperature.  Of  such 
instruments  there  are  man}  kinds,  but  the  type  usually  preferred 
for  the  work  we  are  considering  is  the  thermo-electric  pvrometer. 
consisting  of  a  thermo-couple  or  so-called  "fire-end,"  a  volt- 
meter, and  copper  wire  of  low  resistance  connecting  the  two. 
The  "fire-end"  or  thermo-couple  has  a  hot  and  a  cold  end,  the 
former  projecting  into  the  furnace,  while  the  latter  remains  out- 
side of  it  and  is  usually  maintained  at  room  temperature  about 
20'  Centigrade  ( or  68°  Fahrenheit).  The  difiference  in  tempera- 
ture between  the  two  ends  of  the  thermo-couple  generates  an  elec- 
tro-motive force  proportional  to  that  difference,  and  so  by  connect- 
ing the  free  terminals  of  the  cold  end  with  the  volt-meter  which 
is  graduated  to  read  directly  in  degrees  Fahrenheit  or  Centigrade, 
the  furnace  temperature  may  be  readily  ascertained. 

In  operating  with  a  pyrometer,  the  following  rules  and  pre- 
cautions should  be  constantly  borne  in  mind. 

First — Keep  the  hot  end  of  the  thermo-couple  as  near  the 
Avork  as  possible  ;  do  not  put  it  through  the  furnace  wall  or  roof, 
exposing  the  end  to  the  direct  heat  of  the  fiame,  but  place  it  so 
that  it  attains,  as  nearly  as  possible,  the  same  temperature  as  the 
work. 

Second — Keep  the  cold  end  of  the  thermo-couple  ])rotected 
or  screened  bv  asbestos  board  from  the  direct  or  radiating  heat 
of  the  furnace.  ]\lost  base-metal  thermo-couples  are  calibrated 
with  the  cold  end  at  about  20'  Centigrade  (68°  Fahrenheit), 
wherefore  this  temperature  for  the  cold  end  should  be  main- 
tained as  closely  as  practicable. 

Third — Protect  the  volt-meter  by  a  dust-jjroof  case,  and 
place  it  on  a  support  free  from  vibration.     The  location  need  not 
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be  at  any  great  distance  from  the  furnace,  yet  sufificiently  remote 
to  avoid  absorbing-  heat  from  it. 

Fourth — All  switches  should  be  of  the  wiping-knife  type. 
Improper  contact  at  the  switches  is  a  prolific  source  of  error,  and 
such  errors  are  not  readily  located.  The  electric  current  gener- 
ated in  the  instrument  is  very  feeble,  for  which  reason  the  in- 
troduction into  the  circuit  of  even  a  trifling  increase  of  resist- 
ance afifects  the  reading  of  the  volt-meter  appreciably. 

Fifth — Carefully  check  all  thermo-couples  as  soon  as  they 
are  received  from  the  manufacturer  and  before  putting  them  into 
service.  Adhere  closely  to  this  rule,  instead  of  assuming  that 
new  thermo-couples  are  sure  to  be  correct ;  nor,  for  the  same  rea- 
son, should  new  thermo-couples  be  used  in  blind  faith  for  check- 
ing, since  they  occasionally  show  a  considerable  error,  and  anyone 
making  use  of  them  as  standards  will  sooner  or  later  come  to 
grief. 

Sixth. — Carefully  standardize  each  pyrometer  at  definitely 
stated  intervals — at  least  once  a  week,  and  as  much  oftener  as 
possible.     Frequent  calibration  is  a  matter  not  of  convenience  but 
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Fig.  8. 
Diagram  showing  the  Calibration  of  a  Pyrometer 
>vhich  is  correct. 
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of  necessity.  Do  not  imagine  that  this  practice  will  reduce  your 
production,  for,  on  the  contrary,  it  will  increase  your  output  of 
parts  properly  heat-treated. 

How  can  the  calibration  of  a  pyrometer  be  accomplished 
readily  and  accurately  without  the  use  of  an  extensive  laboratory 
equipment?  To  this  question  of  immediate  interest  in  every  hard- 
eneing-room,  I  would  answer  that  the  easiest  and  most  convenient 
method  is  that  based  upon  determining  the  melting-point  of  com- 
mon table  salt  (sodium  chloride).  Chemically  pure  salt,  which  is 
neither  expensive  nor  difficult  to  procure,  should  be  used  where 
accuracy  is  desired.  The  salt  is  melted  in  a  clean  crucible  of  fire- 
clay, iron  or  nickel,  either  in  a  furnace  or  over  a  forge  fire,  and 
then  further  heated  until  a  temperature  of  about  875°  to  900° 
Centigrade  (1607  to  1652°  Fahrenheit)  is  attained.  It  is  essential 
that  this  crucible  be  clean,  because  a  slight  admixture  of  a  foreign 
substance  might  noticeably  lower  or  raise  the  melting  point.  The 
thermo-couple  to  be  calibrated  is  then  removed  from  its  protecting 
tube  and  its  liof  end  is  immersed  in  the  salt  bath.  When  this  end 
has  reached  the  teir.perature  of  the  bath,  the  crucible  is  removed 
from  the  source  of  heat  and  allowed  to  cool,  and  while  cooling 
readings  are  taken  every  ten  seconds  on  the  volt-meter.  A  curve 
is  then  plotted  by  using  time  and  temperature  as  co-ordinates,  and 
the  temperature  of  the  melting-point  of  salt,  as  indicated  by  this 
particular  thermo-couple,  is  noted— at  the  point,  namely,  where 
the  temperature  of  the  bath  remains  temporarily  constant  while 
the  salt  is  freezing.  The  length  of  time  during  which  the  tem- 
perature is  stationary  depends  on  the  size  of  the  bath  and  the  rate 
of  cooling,  and  is  not  a  factor  in  the  calibration.  The  melting- 
point  of  salt  is  801°  Centigrade  (1474°  Fahrenheit)  and  the 
needed  correction  for  the  instrument  under  observation  can  be 
readily  applied.  The  accompanying  curves  (Figures  8  and  9) 
illustrate  the  calibration  of  a  correct  and  incorrect  pyrometer : 

A  good  practice  is  to  make  one  pyrometer  a  standard ;  cali- 
brate it  frequently  by  the  melting-point-of-salt  method,  and  each 
morning  check  up  every  pyrometer  in  the  works  with  the  stand- 
ard, making  the  necessary  corrections  to  be  used  for  the  day's 
work.  By  pursuing  this  course  systematically,  the  improved  qual- 
ity of  the  product  will  much  more  than  compensate  for  the  extra 
work. 
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Fig.  9. 
Diagram  showing  the  Calibration  of  a  Pyrometer 
which  reads  45  degrees  Fahr.  too  high. 

The  object  of  heating  tools  to  definite  temperatures  and 
cooling-  with  various  degrees  of  rapidity  is  to  give  to  them  the 
proper  combination  of  hardness  and  toughness  which  will  enable 
them  to  stand  up  to  their  work.  In  straight-carbon  tool-steel  the 
first  requisite  is  hardness,  after  which  the  tool  may  be  drawn  to 
get  the  proper  combination  with  toughness.  , 

The  hardness  will  be  governed  by  the  following  factors  r 

1.  Size  of  Piece — It  is  known  that  for  a  given  material, 
such  as  90-carbon  tool-steel,  different  quenching  temperatures- 
must  be  used  for  various  sections  in  order  to  obtain  maximum- 
hardness.  This  is  a  matter  of  practical  experience  for  which  no- 
hard  and  fast  rule  can  be  laid  down,  but  in  a  general  way  it  may 
be  said  that  the  smaller  the  section  the  lower  should  be  the  tem-- 
perature. 

2.  Character  of  the  Material  and  Carbon  Content — This  is; 
a  matter  to  be  considered  from  the  nature  of  the  tools  and  work 
at  hand. 

3.  Temperature  of  the  Bath  or  Cooling  Medinm — The  de- 
gree of  hardness  of  steel  quenched  from  the  hardening  tempera- 
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ture,  point  C  on  the  curve  ( Fig.  i  ) ,  depends  upon  the  rapidity 
with  which  the  heat  is  drawn  from  the  steel.  As  a  rule,  the 
higher  the  temperature  of  the  quenching  medium,  the  lower  will 
be  the  hardness  of  the  steel.  For  this  reason,  it  is  advisable  to 
maintain  the  temperature  of  the  bath  as  nearly  uniform  as  pos- 
sible for  a  given  piece,  though  for  some  forms  of  cutters  and  dies 
it  will  be  found  expedient  to  vary  this  temperature. 

4.  Character  of  tJic  Bath  or  Cooling  Mcdiiira — The  cooling 
medium  may  consist  of  water,  brine,  oil  of  various  kinds,  lead, 
air,  etc.  As  water  extracts  heat  more  rapidly  than  oil,  straight- 
carbon  tool-steel  quenched  in  water  will  be  harder  than  if  quenched 
in  oil :  quenched  in  air  it  will  have  a  certain  amount  of  hardness, 
but  much  less  than  if  cooled  in  oil.  Recently  an  investigation  was 
made  in  the  laboratory  of  The  Carpenter  Steel  Company  to  find 
the  relative  cooling  properties  of  different  kinds  of  oil  compared 
with  water  as  a  standard.  The  method  of  determining  these  val- 
ues was  a  follows : 

A  piece  of  steel  weighing  420  grams  was  heated  to  212° 
Fahrenheit  and  cooled  in  600  grams  of  the  liquid  under  investi- 
gation, which  was  at  about  70°  Fahrenheit.  Actual  temperature, 
hpwever,  was  measured.  After  immersing  the  steel  the  liquid  was 
agitated  and  a  record  was  taken  of  the  time  necessary  for  the 
liquid  to  reach  a  maximum  temperature.  This  represented  the 
point  at  which  liquid  and  steel  were  of  the  same  temperature,  or, 
in  other  words,  when  the  heat  had  been  abstracted  from  the  steel. 
The  cooling  quality  of  the  oil  was  then  determined,  using  water 
as  unitv.  The  figures  given  each  represent  an  average  of  three 
tests.  To  properly  determine  the  grade  of  oil  used,  specific  gravity 
at  60°  Fahrenheit,  viscosity  at  150°  Fahrenheit,  and  the  flash- 
point were  determined. 

DETERMINATIONS  OF  TEMPERING  QUALITIES  OF   OILS, 

Sp.  Grav.  Mscosity  Flash.  Temp. 

Kind  of  Oil           6o°  F.  150°  F.  °F.  Oual. 

Water    i.ooo  i.ooo  ....  i.oooo 

Corn  Oil 921  1.45  512  .1927 

Cotton    Seed    918  550  .1606 

No.  I  Mineral 859  1.30  420  .2409 

No.  2  Mineral 872  1.81  440  .1667 
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No.  10  Mineral 866  1.27  410  -2304 

Novo  Superior ....  -1950 

Rosin  Oil ....  -1350 

Fish  Oil ....  .1490 

A  tool  properly  treated,  one  that  combines  hardness  and 
tou,uhness  in  prcj^er  proportion  for  the  work  at  hand,  has  a  defi- 
nite hardness-value  which  can  be  estimated  with  a  file  or  meas- 
ured with  a  scleroscope,  a  Brinell  machine  or  by  several  other 
less  known  means.  The  file-test,  perhaps  the  most  j^opular  and 
the  one  most  widely  used  today,  is  being  rapidly  replaced  by 
the  scleroscope  on  account  of  its  greater  definiteness  and  relia- 
bility. 

The  scleroscope  test  is  based  upon  the  free  fall  in  air  of  a 
ball  of  known  weight  through  a  known  distance.  The  ball  is 
fitted  with  a  diamond  point  which  strikes  the  test-specimen  ;  the 
reb(^und  of  the  ball,  as  indicated  on  an  arbitrary  scale,  is  the 
measure  of  the  hardness.  There  are  a  number  of  variables,  con- 
nected with  the  determination  of  hardness  by  this  instrument, 
which  must  be  carefully  watched  in  order  to  obtain  uniform  and 
correct  results.  Jn  our  experience  the  scleroscope  has  its  greatest 
application  to  values  on  the  scale  of  75  and  over.  Due  caution 
must  be  observed  in  analyzing  and  comparing  the  results  obtained 
with  it  for  difl:'erent  materials,  since  each  material  seems  to  yield 
hardness-values  characteristic  of  that  particular  material,  without 
any  definite  relation  to  the  hardness-values  obtained  for  other 
materials. 

The  Brinell  test  is  based  upon  sinking  a  ten-millimeter  hard 
steel  ball  into  the  object  or  specimen  to  be  tested  by  applying  a 
load  of  3000  kilograms,  and  the  volume  of  the  impression,  as 
found  bv  measuring  its  diameter  and  expressed  in  terms  of  an 
arbitrary  scale,  is  the  measure  of  hardness.  Often  this  instrument 
cannot  be  used  en  finished  surfaces  as  it  leaves  a  permanent  in- 
dentation. Its  greatest  application  is  found  in  values  of  475  or 
less  on  the  Brinell  scale. 

Attempts  have  been  made  to  establish  a  factor  for  changing 
Brinell  hardness-values  into  scleroscope  values,  but  our  experi- 
ence has  been  that  diflFerent  factors  will  have  to  be  used  for  each 
grade  of  material,  and  different  factors  even  for  the  same  grade 
when  the  material  is  hardened  in  fiil  and  in  water. 
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In  working-  out  a  new  tool  problem  or  in  finding  a  solution 
for  some  tool  trouble,  the  correct  way  to  proceed  should  be,  after 
selecting  the  proper  steel,  to  harden  three  or  four  tools  of  the 
same  kind  and  to  determine  the  hardness-value  of  each,  wdiich 
should  be  uniform.  The  tools  should  then  be  drawn  at  various 
definite  temperatures  to  obtain  hardness-values  covering  a  con- 
siderable range  above  and  below  the  value  that  experience  sug- 
«^ests  as  being  about  the  proper  one  for  the  work — say  at  450°, 
500°,  550°  and  600°  Fahr.,  and  the  hardness-value  should  be  defi- 
nitely determined  for  each.  If  a  record  is  kept  of  the  hardening 
and  drawing  temperatures,  the  hardness-values,  the  work  per- 
formed and  the  reason  for  failure  or  success  of  each  tool,  the 
tool-maker  will  soon  be  in  a  position  to  determine  the  proper 
condition  of  the  tool  for  the  given  work,  and  to  duplicate  that 
condition  very  closely  without  any  trouble  whatever. 

As  an  example  of  how  this  works  out,  I  will  cite  a  recent 
experience  with  a  die  block  making  an  unusually  hard  forging. 
The  die  was  hardened  and  drawn  to  show  a  scleroscope  hardness 
of  75 ;  it  made  66  forgings  when  it  failed  by  cracking.  vVnother 
block  of  exactly  the  same  grade  of  material  was  hardened  and 
drawn  to  show  a  scleroscope  value  of  70  when  it  made  600  forg- 
ings and  failed  in  the  same  manner  as  the  first  block.  A  third 
block  of  the  same  material  was  hardened  and  drawn  to  show  a 
scleroscope  value  of  65  and  this  block  was  in  splendid  condition 
after  making  13  000  forgings. 

While  all  that  has  been  said  is  general  in  character,  I  have 
so  far  referred  only  to  the  application  of  these  modern  harden- 
ing-room  methods  to  straight-carbon  tool-steel.  To  illustrate 
their  application  also  to  high-speed  steel  I  am  ofifering  some  pho- 
tomicrographs which  show  conclusively  that  if  more  accurate 
temperatures  were  used  and  the  hardening-range  held  within 
narrower  limits,  better  results  might  be  obtained  from  the  use  of 
high-speed  steel.  The  photomicrographs  are  all  taken  at  550 
diameters. 


A  Study  of  Tool  Steels. 


171 


Fig. 10 


Fig. 11 
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Fig. 12 


Fig.  13 
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Fig. 14 


Fig. 15 
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Fig. 16 


Fig. 17 
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Fig.  18. 

Figure  10  shows  the  structure  of  annealed  high-speed  steel, 
and  Figure  1 1  show  its  structure  when  quenched  in  oil  from 
2000°  F. 

Figure  12  shows  the  structure  of  the  same  material  when 
quenched  in  oil  from  2050°  F. 

Figure  13.  the  structure  when  quenched  in  oil  from  2100°  F. 
Figure  14,  the  structure  when  quenched  in  oil  from  2150°  F. 
Figure  15,  the  structure  when  quenched  in  oil  from  2200°  F. 
Figure  16,  the  structure  when  quenched  in  oil  from  2250°  F. 
Figure  17,  the  structure  when  quenched  in  oil  from  2300°  F. 
Figure  18,  the  structure  when  quenched  in  oil  from  2350°  F. 

You  will  notice  that  from  Figures  11  to  15  there  is  a  pro- 
gressive change  marked  by  a  breaking  up  of  the  large  white  areas 
that  are  so  pronounced  in  Figure  10  and  that  when  Figure  15  is 
reached,  representing  the  structure  at  2200°  F.,  there  is  a  decided 
alteration  in  the  character  of  the  steel,  which  change  is  completed 
in  Figure  16,  representing  the  structure  at  2250°  F.  The  changes 
which  have  been  gradually  taking  place  are  completed  in  Figure 
16.  and  we  have  in  that  the  ideal  condition  for  high-speed  steel. 
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Figures  17  and  18  show  a  much  larger  grain  growth  and  while 
the  cutting  properties  are  not  materially  affected  at  this  tempera- 
ture, the  steel  is  much  more  brittle  and  also  has  a  tendency  to 
crumble  on  the  cutting-edges. 

Some  drilling-tests  representing  actual  service  of  tools  hard- 
ened from  some  of  these  temperatures  are  noted  below,  and 
special  attention  is  called  to  the  remarkable  difference  in  service 
obtained  by  hardening  tools  from  temperatures  just  50°  F.  apart. 
The  size  of  the  drills  was  ?/i^" :  speed,  245  revolutions  per  min- 
ute;  feed,  2"  per  minute:  thickness  of  plate  tested,  ^j";  material 
tested,  half-au'iealed  i.o*^   carbon  tool-steel. 

Drills  hardened  from  2050°  F.,  Fig.  12,  averaged     ij  j  holes. 

Drills  hardened  from  2150°  F..  Fig.  14,  averaged    7       holes. 

Drills  hardened  from  2200"  F..  Fig.  15.  averaged  31       holes. 

Drills  hardened  from  2250'  F.,  Fig.  16,  averaged  95      holes. 

It  is  to  be  noted  that  these  service-tests  check  up  very  closely 
the  photomicrographs,  which  show  the  critical  range  of  high- 
speed steel,  and  they  illustrate  conclusively  how  closely  hardening 
temperatures  should  be  observed  in  order  to  get  maximum  efficien- 
cy from  the  tools. 

In  addition  to  straight-carbon  steels  and  high-speed  steels 
there  are  other  important  special-service  alloy  steels,  for  which 
the  proper  hardening  and  treating  temperatures  are  arrived  at  in 
the  same  way.  by  the  use  of  the  critical-point  insirument  and  the 
microscope. 

In  fact,  the  handling  of  tool-steel,  taken  in  its  broadest  sense, 
is  no  longer  a  matter  of  estimating  heat-colors — at  its  best  a 
method  depending  very  largely  on  the  personal  skill  and  training 
of  the  tool-dresser — but  it  follows  definite  liries  that  are  scien- 
tifically worked  out.  The  equipment  that  is  necessary  for  the 
newer  method  is  simple  and  easily  operated  if  a  little  care  is  exer- 
cised, and  its  use  need  not  in.  any  way  increase  the  cost  of  the 
finished  tool ;  the  increase  in  efficiency  from  the  tool  properly 
hardened  can  hardlv  be  approximated. 

As  a  result  of  seme  vears"  experience  and  study  of  the  sub- 
ject of  straight-carbon  tool-steel,  there  is  ai)pen(led  a  classification 
of  this  type  of  material  giving  grade,  carbon  content,  purpose,  and 
also  forging,  hardening  and  annealing  temperatures. 
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GRADI]:    OR    QUALITY. 

Carbon  tool-steels  may  be  classified  under  four  grades,  A,  B, 
C,  D. 

TEMPER  NUMBERS  OF  CARBON  CONTENT. 

There  may  be  five  temper  numbers,  i,  2,  3,  4.  5. 

TEMPER  NUMBERS  AND  THEIR  VALUE. 

No.  I  shall  contain  .70  to    .80  per  cent  of  carbon. 

No.  2  shall  contain  .80  to     .90  per  cent  of  carbon. 

No.  3  shall  contain  .90  to  i.oo  per  cent  of  carbon. 

No.  4  shall  contain  i.oo  to  1.15  per  cent  of  carbon. 

No.  5  shall  contain  1.15  to  1.25  per  cent  of  carbon. 

GROLU^ING  OF  TOOLS  INTO  TEMPER  CLASSES. 

The  grade  letter  opposite  each  item  specifies  the  proper  choice 
of  grade. 

Temper  No.  i. 

Crowbars    D  Should    not    be    heated    over 

Pinchbars    D  1800°  Fahr.  for  forging.     Hard- 
Pick  Points  D  ens    at     1485°     Fahr.       Temper 

Wrenches    D  drawn  to  suit  character  of  work. 

Sledges    C  Should   be   annealed  at   1 300- 

Hammers    C  1350°  Fahr. 

Rivet  Sets B 

Should    not    be    heated    over 
Temper  No.  2.  1800°  Fahr.  for  forging.     Hard- 
Smith  Tools C    ens    at     1480°     Fahr.       Temper 

Track  Tools   C    drawn  to  suit  character  of  work. 

Boilermakers' Tools  C        Should   be  annealed   at   1300- 

1350°  Fahr. 

Temper  No.  3.  Should  not  be  heated  over 
Cold  Chisels C  1750°  Fahr.  for  forging.  Hard- 
Hot  Chisels  C  ens    at     1465°     Fahr.       Temper 

Rock  Drills   C  drawn  to  suit  character  of  work. 

Shear  Blades B  Should  be  annealed   at    1300- 

Punching  Tools B  1350°  Fahr. 

Temper  No.  4. 

Machine  Drills B  Should    not    be    heated    over 

Counter  Bores   B  1700°  Fahr.  for  forging.     Hard- 
Milling  Cutters   B  ens    at     1460"    Fahr.       Temper 

General  Machine  Shop  Tools. B  drawn  to  suit  character  of  work. 

Carbon  Lathe  Tools A 

Taps  A  Should   be  annealed   at    1300- 

Dies    A  1350°  Fahr. 

Reamers    A 
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Should    not    be    heated    over 
Temper  No.  5.  1700°  Fahr.  for  forging".     Hard- 
Brass  Tools A    ens    at     1455°     Fahr.       Temper 

Finishing  Tools A    drawn  to  suit  character  of  work. 

Small  Machine  Shop  Tools.  .A        Should   be   annealed   at    1300- 

1350°  Fahr. 

PRESIDENT :  The  paper  is  now  before  you  for  discus- 
sion. 

MR.  J.  M.  SAMPSON :  I  would  like  to  ask  Mr.  Sullivan 
what  pyrometer  he  has  in  use  that  will  vary  anywhere  from  15° 
to  35°  in  a  da}-  ?  If  they  vary  that  much  and  there  is  that  much 
depending  upon  15°  or  35°  difference  in  temperature,  I  do  not 
see  the  use  in  trying  to  take  the  temperature.  With  all  the  py- 
rometers I  have  ever  used  personally,  I  have  never  had  any  such 
variations.     If  I  found  one  that  varied  15°  F.  I  would  not  use  it. 

In  using  pyrometers  it  will  depend  upon  what  kind  of  work 
they  are  going  to  be  used  for.  In  my  work,  15°  F.  is  not  going 
to  make  a  great  deal  of  difference.  But  even  with  that,  as  long 
as  you  have  to  aim  at  a  certain  ideal  anyhow\  it  is  just  as  well 
to  approach  that  ideal  as  nearly  as  possible.  I  want  to  ask  Mr. 
Sullivan  if  he  really  found  such  great  variations. 

MR.  SULLIVAN  :  That  point  is  very  well  taken.  I  have 
seen  pyrometer  measurements  vary  35°  and  even  90°,  but  the 
error  was  not  in  the  pyrometer.  Pyrometer  readings  will  vary 
from  one  day  to  another  i5°to  20°,  imless  proper  care  is  exer- 
cised. When  the  temperature  is  taken  from  the  lead  or  fire  end, 
something  incidental  in  the  mechanism  or  line,  such  as  a  switch 
or  joint,  may  cause  the  pyrometer  to  read  off. 

]\IR.  SAMPSON  :  What  is  the  use  of  checking  up  your 
fire  end  if  you  are  going  to  have  mistakes  in  the  line? 

MR.  SULLIVAN:  The  only  way  to  guard  against  these 
mistakes  is  to  check  them  up  and  correct  them  in  the  reading. 

MR.  SAMPSON  :     But  it  is  not  possible  to  do  it  every  day. 

MR.  SULLIVAN :  Possibly  in  your  work  it  is  not  neces- 
sary to  do  it  every  day;  but  there  are  lines  of  work  where  great 
accuracy  is  required. 

PRESIDENT:  Mr.  W.  A.  Emmett,  may  we  hear  some- 
thing from  your  point  of  view  ? 

MR.  W.  A.  EMMETT:  I  do  not  know  that  I  have  any- 
thing to  say.     From  the  pictures  shown,  I  have  seen  tools  act 
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like  that  exactly.     I  believe  I  have  learned  something  along  that 
line. 

MR.  W.  T.  SCHOMBERG :  There  are  a  number  of  mem- 
bers and  visitors  here  this  evening  who  know  a  great  deal  about 
tool  steel,  the  treatment  of  tool  steel,  and  the  use  of  tool  steel, 
and  if  some  of  these  would  get  up  and  talk  I  am  sure  it  would 
be  very  interesting  to  the  rest  of  us.  Several  points  were  brought 
out,  but  for  men  who  have  the  practical  end  of  the  tool  dressing 
and  the  use  of  the  tools  there  is  scarcely  any  chance  for  them  to 
get  into  the  discussion. 

The  critical  point  was  mentioned,  and  it  was  stated  that 
steel,  both  carbon  and  high  speed,  would  be  practically  worth- 
less after  it  had  been  heated  above  the  critical  point.  That  is 
generally  understood.  But  the  person  who  uses  the  tools,  the 
machinist,  also  come  into  play.  A  good  tool  can  be  destroyed  by 
grinding.  I  think  these  things  should  be  brought  out.  I  would 
like  to  ask  Mr.  Sullivan  whether  he  recommends  grinding  a  high 
speed  steel  tool  on  a  wet  stone  or  a  drv  stone  ? 

MR.  Sl^LLIVAN :  In  what  the  gentleman  has  just  said 
is  the  spirit  of  this  whole  paper.  It  has  not  been,  and  is  not  my 
purpose,  to  make  this  an  academic  discussion  at  all.  We  want 
to  make  this  a  matter  of  plain  common-sense  based  upon  the 
facts  and  to  be  sure  that  nothing  gets  by  the  man  who  is  doing 
the  work  every  day.  He  is  the  man  upon  whom  the  success  or 
failure  of  the  tool  depends,  in  so  far  as  proper  forging  and  treat- 
ing are  concerned.  Tools  are  turned  over  to  men  in  the  plant 
to  use ;  therefore  the  combination  comes  in  between  the  man 
who  dresses  the  tools  and  the  man  who  uses  them.  It  is  just  as 
necessary  for  the  man  who  uses  the  tool  to  know  something  of 
the  critical  ranges  of  the  steels  he  is  using,  and  if  a  tool  fails,  to 
have  an  idea  as  to  why  it  failed.  He  should  in  turn  go  back  to 
the  smith  or  tool  dresser  in  charge,  and  say  this  tool  has  failed, 
I  believe,  for  such  and  such  a  reason,  or,  I  understand  that  this 
results  from  a  certain  condition,  brought  about  by  treating  the 
steel  too  hot,  or  not  treating  it  hot  enough,  etc.,  and  if  it  is 
treated  properly  it  will  not  act  in  this  manner.  In  this  co-opera- 
tion much  more  uniform  and  satisfactory  service  will  be  ob- 
tained. 

I  wish  to  bring  out  from  the  shop  point  of  view,  one  thing 
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that  may  seem  in  this  paper  a  little  involved  to  some. 

We  know  that  when  steel  of  known  composition  is  heated 
to  a  certain  definite  temperature,  it  changes  from  one  mineral 
condition  to  another,  and  if  heated  to  a  definite  temperature,  de- 
pending on  the  nature  of  the  material,  we  get  either  the  right  or 
wrong  condition.  This  can  be  made  a  very  intricate  technical 
discussion,  but  that  is  not  my  purpose  at  all.  \\'hat  I  wish  to 
impress  upon  you  now  is,  that  in  order  to  obtain  anything  like 
maximum  and  uniform  results  in  tool  service  you  must  observe 
the  care  and  accuracy  necessary  in  treating  tools  to  develop 
that  condition  in  the  steel  that  makes  maximum  and  uniform 
service  possible.  This  can  only  be  accomplished  first  bv  having 
a  knowledge  of  the  temperatures  at  which  various  carbon  con- 
tents, as  well  as  high  speed  or  other  alloy  steels,  change  over 
into  the  proper  condition  for  maximum  service,  and,  second, 
making  sure  that  you  are  obtaining  that  condition  as  nearly  as 
practicable. 

Xow  as  to  the  grinding  of  tools.  ^ly  own  experience  has 
been  that  if  you  use  a  little  common-sense  in  grinding  you  will 
not  heat  tools  up  so  that  the  temper  is  drawn.  In  the  first  place, 
the  head  of  the  grinding  room  should  see  that  his  grinders  are 
properly  equipped  to  grind  the  tools  that  must  be  ground  to  the 
best  advantage.  If  they  are  not,  you  cannot  expect  to  do  good 
work  on  them. 

Tools  are  ground  not  to  draw  the  temper,  but  to  remove 
some  portion  that  has  either  been  worn  out  or  dulled  by  serv- 
ice.    It  is  a  necessary  evil  and  should  be  regarded  as  such. 

You  heat  a  carbon  tool  and  quench  it  in  the  first  place  to 
fix  the  hardness  and  then  draw  it  to  give  it  toughness.  This 
leaves  a  definite  mineral  combination.  If  you  heat  it  in  grinding 
to  a  temperature  beyond  that  to  which  it  was  drawn,  the  mineral 
condition  is  changed  correspondingly.  Therefore,  if  you  grind 
a  reamer  of  "carbon  tool  steel"  to  a  blue  color,  you  have  de- 
stroyed it,  because  too  great  an  amount  of  the  hardening  mineral 
has  been  decomposed,  and  the  edge  is  too  soft.  We  say  the  tem- 
per has  been  drawn  too  much.  While  the  same  condition  ex- 
actly does  not  obtain  with  high  speed  steel,  yet  if  you  grind  a 
high  speed  tool  hard  enough  to  blue  it  on  the  outer  edges,  while 
you  may  not  be  able  to  detect  it  with  the  naked  eye,  here  is  ex- 
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actly  what  happens.  The  expansion  and  the  contraction  of  a 
metal  as  dense  as  high  speed  steel,  is  very  slow.  The  temperature 
has  to  be  applied  carefully,  otherwise  you  will  get  unequal  con- 
ditions generally  called  strains,  and  the  material  will  either  burst 
or  crack.  If  you  suddenly  apply  an  emery  wheel  to  the  surface 
of  a  hardened  high  speed  steel  tool  (be  it  wet  or  dry),  and  add 
a  certain  amount  of  pressure,  the  spot  where  they  contact  will 
heat  almost  instantly  until  it  is  blued.  In  other  words,  you  have 
heated  that  spot  until  the  temperature  has  been  raised  to  650 
or  700  F.  and  the  heat  having  localized  at  that  point,  the  metal 
has  expanded  only  where  that  blue  color  occurs.  If  observed 
under  a  microscope  you  will  find  along  that  blued  portion  a  series 
of  minute  cracks,  which  develop  further  in  service.  You  cannot 
detect  them  with  the  naked  eye,  but  they  are  there  and  if  vou 
break  the  tool  through  the  center  of  that  blued  spot,  you  will 
find  a  skin  of  from  .005  to  1/32"  deep  on  the  surface,  which  has 
pulled  away  from  the  body  of  the  steel.  The  outer  edge  will  be 
blue  and  the  body  of  the  tool  will  be  its  normal  color.  Therefore, 
it  is  a  matter  of  judgment.  If  you  grind  tools  wet,  grind  them 
so  that  you  do  not  draw  the  color  at  all.  If  you  grind  them  dry, 
there  is  no  objection  to  the  tool  getting  hot  even  to  a  blue  color, 
but  this  must  result  from  a  general  heating  of  the  tool ;  do  not 
draw  the  color  in  spots  and  do  not  put  in  water  to  cool. 

It  may  be  well  to  add  here  that  the  conscientious  steel  maker 
is  being  placed  in  rather  a  peculiar  position.  There  are  some 
"salesmen"  bold  enough  to  say  "you  can  heat  this  particular  brand 
of  steel  without  any  care.  You  do  not  even  have  to  harden  it ;  all 
you  have  to  do  is  to  work  it,  and  it  requires  no  special  attention 
in  grinding."  Such  remarks  are  inclined  to  retard  progress  and 
are  made  either  for  an  object  or  without  any  knowledge  of  the 
subject.  Steels  of  the  same  nature  have  the  same  characteristics, 
and  require  the  same  attention  as  regards  forging,  treating  or 
grinding.  If  the  tool  dresser  uses  sufficient  care  in  forging 
and  definite  temperatures  in  treating,  he  will  turn  out  high  duty 
and  uniform  tools,  and  that  is  as  far  as  he  can  go.  Grinders 
properly  equipped,  used  with  care  and  judgment,  prolong  the 
life  of  such  tools.  Keep  your  wheels  in  proper  shape  prepared 
to  perform  their  work  quickly  and  economically.  Exercise  judg- 
ment, and  that  is  as  far  as  vou  can  go. 
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MR.  D.  J.  REDDING :  Do  I  understand  you  to  recommend 
annealing"  high  speed  steel  before  you  harden  it?  Do  you  recom- 
mend that  you  must  first  heat  the  steel  to  about  2000°  and  anneal 
it,  and  then  heat  it  over  again  before  you  harden  it? 

MR.  SULLI\  AX  :  I  made  no  reference  to  that.  I  simply 
showed  a  piece  of  steel  in  the  annealed  condition.  But  that  brings 
up  a  point  I  think  you  are  all  familiar  with.  It  is  a  very  neces- 
sary one  to  observe.  In  forging  a  high  speed  steel  tool  you  are 
working  that  tool  at  different  temperatures,  say  the  heat  start- 
ing in  at  the  very  point ;  while  it  may  taper  off  gradually  it  is 
really  a  series  of  differing  temperatures,  from  the  black  cold 
steel  out  to  the  point.  Therefore,  when  }-ou  forge  that  steel  you 
are  working  it  at  points  in  that  series  of  different  temperatures. 
After  the  tool  has  been  forged,  say  it  is  a  big  tool,  3  by  ij^"  or  2 
by  lyi",  it  is  a  good  practice  to  heat  the  tool  to  1500  to  1600°  F. 
and  anneal  it  so  as  to  take  out  completely  the  effect  of  the  forg- 
ing strains. 

A  VOICE:  I  would  like  to  ask  if  there  is  any  record  of 
hardness  made  by  the  sceleriscope  from  the  critical  point  down 
say  by  50°  ?  AA'hat  would  be  the  relation  of  the  hardness  of 
2,000°  to  that  of  2,200"  ? 

MR.  SULLI\'AX  :  I  do  not  believe  that  would  be  of  any 
particular  value,  ^^'e  do  not  work  50°  under  the  critical  point  in 
any  case  or  in  any  event.  }klerely  as  a  matter  of  record  it  might- 
be  interesting  to  observe  the  variations  in  hardness  at  every  50° 
increase  in  temperature.  I  do  not  know  that  it  woidd  have  any 
practical  value.  \Miat  we  are  interested  in  is  obtaining"  the  hard- 
ness of  the  material  after  it  has  been  treated  to  the  critical  point, 
or  proper  temperature. 

MR.  A.  STUCKI :  Referring  especially  to  carbon  steel,  the 
question  of  obtaining  the  required  hardness  is  an  important  one 
and  we  can  obtain  it  in  two  ways.  One  way  is  to  increase  the 
carbon  content  and  the  other  is  to  heat  higher  and  (luench  more 
quickly.  Both  methods  have  to  go  hand  in  hand.  If  you,  for 
instance,  want  a  steel  low  in  hardness,  you  use  a  steel  low  in  car- 
bon, but  if  you  want  a  real  hard  material  and  use  steel  of  a  low 
carbon,  you  have  to  quench  it  so  cjuickly  that  you  get  a  material 
more  like  glass.  To  avoid  such  a  condition,  the  carbon  content 
is  raised.     Carbon,  of  course,  will  give  us  a  harder  material,  but 
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will  not  destroy  the  tenacity  of  the  steel  as  rapidly  as  excessive 
tempering.  I  understood  Mr.  Sullivan  was  going  to  insert  a  table, 
showing  what  percentage  of  carbon  he  is  using  with  each  degree 
of  hardness,  but  I  would  like  to  hear  from  him  in  a  general  way 
just  what  those  proportions  are. 

MR.  SULLI\'"AN  :  That  question  covers  a  lot  of  ground 
and  is  very  largely  a  matter  of  experience.  There  is  a  classifica- 
tion which  has  been  generally  adopted  and  that  adoption  has  been 
through  experience  rather  than  otherwise.  Tools  of  a  certain 
character,  like  those  of  the  chisel  type;  of  the  heavy  hammer, 
sledge  or  flogging  nature,  which  must  combine  a  great  deal  of 
toughness  and  some  hardness,  comprise  one  class.  We  pass  from 
that  condition  to  cutting  tools,  that  is,  counter-borers,  ream- 
ers, taps,  dies,  thread  cutters,  hobs  and  some  forms  of  blanking 
dies.  You  will  find  all  of  these  tools  require  about  an  equal 
amount  of  toughness  consistent  with  their  form  and  condition  for 
service.  The  material  being  worked,  like  brass  or  bronze,  often 
calls  for  high  hardness.  Then  we  have  another  condition,  which 
is  turning  very  hard  material  like  chilled  iron  or  rolls,  that  re- 
quires extreme  hardness.  It  is  largely  a  matter  of  experience 
and  it  is  governed  by  this  fact,  the  tool  must  have  enough  hard- 
ness to  perform  the  operation,  no  matter  what  it  may  be,  and  it 
must  have  enough  toughness  to  maintain  itself.  Whether  that 
combination  of  hardness  and  toughness  can  be  obtained  with  an 
.85  carbon  content  or  a  .95  or  i.io  or  1.50  carbon  depends  alto- 
gether upon  the  operation. 

MR.  STUCKI :  Ordinarily  you  use  steel  from  85  to  120 
points  in  carbon. 

MR.  SULLIVAN:  The  general  carbon  content  in  commer- 
cial tool  steels  is  from  50  to  160.  Steel  of  the  latter  carbon  is  used 
more  for  chilled  iron  and  roll  turning ;  for  milling  cutters  and 
tools  of  keen  edge,  such  as  some  forms  of  finishing  tools,  from 
no  to  125. 

We  have  discussed  facts  that  have  to  do  with  the  treatment 
of  steel,  and  have  applied  those  facts  to  the  proper  care  in  treat- 
ing tools.  I  have  been  asked  many  times  what  has  influenced  the 
wonderful  progress  in  this  new  science  called  "Heat  Treatment," 
and  brought  it  to  its  present  high  state  of  development.  Let  us 
consider  for  a  moment.     Within  the  recollection  of  all  present. 
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dating  back  sa}-  for  twenty  years,  the  requirements  for  steel  have 
been  machine  tools,  locomotive  and  railroad  work,  etc.  The  de- 
velopment along  these  lines,  so  far  as  increased  stresses  or  service 
was  concerned,  was  taken  care  of  largely  by  increased  dimensions, 
weight  being  an  important  factor  in  many  cases.  This  was  purelv 
a  matter  of  mechanical  design,  treatment,  or  increased  physical 
properties  in  the  same  sections  was  not  considered. 

Then  came  the  automobile  with  its  many  parts  of  limited 
sections  and  weight,  of  many  shapes,  mostly  of  irregular  dimen- 
sions, that  must  withstand  shocks  of  great  frequency,,  fatigue,  dis- 
tortion, etc.  Numerous  and  unheard-of  conditions  had  to  be  met 
and  overcome.  It  now  became  a  mettalurgical  problem  and  the 
success  of  the  automobile  depended  upon  the  ability  of  the  steel 
manufacturer  to  build  up  the  materials  and  to  set  forth  the  man- 
ner of  treatment  for  obtaining  the  necessary  physical  qualifica- 
tions for  these  various  parts,  as  well  as  means  of  duplication.  In 
-working  out  these  problems  the  co-operation  of  designer  and 
mianufacturer  w^as  imperative. 

This  marks  one  of  the  greatest  struggles  in  the  history  ot 
■■steel,  in  which  many  new  materials  have  been  developed,  each  to 
-perform  some  particular  function.  Our  science  has  been  reduced 
to  figures  ;  we  measure  our  temperatures  with  great  accuracy. 
]Rule  of  thumb  has  pass-cd  and  established  laws  are  followed. 

Pleat  treatment  in  some  plants  has  been  carried  to  a  point 
where  is  savors  of  art.  This  is  not  the  result  of  mere  desire,  but 
of  grim  necessity.  A  tool  may  break  or  fail  and  another  is  made 
to  replace  it,  but  if  a  crank-shaft,  axle,  or  steering-knuckle  fails, 
it  mav  not  only  mean  the  reputation  of  the  car,  but  loss  of  life. 
Therefore,  failures  must  be  eliminated.  Apparently  the  failure 
of  a  tool  is  not  as  serious  a  matter. 

It  has  been  pointed  out  that  there  is  a  definite  method  by 
which  it  is  possible  to  determine  the  most  serviceable  condition 
for  a  given  tool  or  part,  and  a  means  for  duplicating  that  condi- 
tion. 

This  is  equally  true  of  springs,  axles,  rails,  or  boiler-plates, 
etc.  Some  might  ask  why  not  discuss  or  apply  our  present  knowl- 
edge to  a  means  whereby  springs,  axles,  rails,  or  boiler-plate  fail- 
ures might  be  eliminated,  for  these  cause  far  more  concern  and 
are  indeed  more  serious  than  the  failure  of  ordinary  tools. 


Discussion — A  Study  of  Tool  Steels.  185 

It  is  not  because  we  do  not  appreciate  the  necessity  for  so 
doing,  but,  unfortunately,  we  are  not  in  a  position  to  discuss  the 
matter  from  that  angle.  The  maker  of  fine  steels  must  maintain 
a  research  department,  he  must  keep  forging  ahead  for  we  are 
just  beginning  to  see  the  light. 

Many  facts  are  at  hand  that  are  of  value  to  railroad  men  and 
we  are  anxious  that  you  take  advantage  of  them.  Co-operation 
is  of  vital  importance.  By  working  together  we  can  do  much  to- 
ward eliminating  "failure." 

Let  us  get  together  on  a  working  basis.  Let  us  make  as- 
much  use  as  possible  of  the  information  we  have. 

I  have  endeavored  to  set  forth  certain  facts  that  I  feel  are 
needed  at  this  time  and  I  trust  they  will  prove  worth  while. 

MR.  D.  M.  HOWE:  Mr.  President,  before  we  adjourn  I 
think  there  is  something  due  the  gentleman  who  prepared  the  very 
able  paper  read  be  fori.  .!,!»  Club  this  evening.  We  have  had  manv 
papers  read  before  this  Club,  but  none  of  them  more  intelligent 
and  instructive  than  the  one  just  read  and  discussed  by  Mr,  Sulli- 
van. It  has  demonstrated  to  us  the  closer  relation  of  science  to 
practice.  Therefore,  I  move  you  that  we  ofifer  Mr.  Sullivan  a 
vote  of  thanks  on  behalf  of  the  Club. 

The  motion  was  duly  seconded  and  carried. 

OX  :^IOTION,  Adjourned. 
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EDWARD  KERR,  President 


M  (lod  Bfonze  (astinjs  o(  Emj  kmpi 

him  km  d  ii\  kml  kmi^  a  5pe(i(ill|. 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Dally  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  JANNEY  "X"  COUPLER 

The  latest  development  of  the 

M.  C.  B.  Coupler 

Has 

"Lock- 
to- 
the- 
Lock". 

••Lock  Set"  and  "Knuckle-Opener* 
JANNEY    SIMPLICITY. 

MANUFACTURED  ONLY  BY     ^  ^'^ 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH.   PA.    -  * 


A   candle  power  A 
Pintsch  Mantle  Light 

The  Safety  Car  Heating  and  Lighting  Co. 


This  Space  Tor  Sale 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET,  NEW   YORK 

BRANCH  OFFICES.— CHICAGO.  ST.    LOUIS.    ST.    PAUL,    WASHINGTON.  D.  C. 


HAVE  YOU  READ  OUR  PAMPHLET: 

"Perfect  Performance  of 
Waycott  Special  Beams" 

( T  he  Brake  Beam  used  in  Lake  Shore  Emergency  Tests  at  Toledo) 

The    Damascus    Brake   Beam    Company 
Cleveland,  U.  S.  A. 


PEERLESS    RUBBER   MANUFACTURING   CO. 

16  Warren  Street,  New  York. 


Manufacturers  of 
Fine   Mechanical    Rubber    Goods   for    Railroad    Equipment. 

F''.  O.  IDonnell,  /Vlanager,  RailroacJ   Department 


This  Space  For  Sale 


STANDARD  STEEL  CAR  COMPANY 


(General  Offices:  Frick  BIdu.,  PITTSBURGH.  PA.  (  BUTLER,  PA. 

OFFICES  \  NEW  YORK:     170  Broadway  WORKS     NEW  CASTLE,  PA 

(CHICAGO:     Fisher  Building  (  HAMMOND,  IND. 

STEEL    AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 


Steel  Car  Underframes 

TRUCKS.   BOLSTERS.  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum 


INQUIRIES 
SOLICITED 


THE 
IJUTLER 

FRICTION 
GEAR. 

Piper  Patents 

250,000 

POUNDS 

CAPACITY 


DRAWBAR  AnACHMENTS 


RELIABLE 

TANDEM 
SPRING    GEARS. 

64x8,  or  8x8  Springs 

Perfect  Spring  Protection. 

No  Strain  on  Yoke  Riveti- 

Except  in  Pulling. 


THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send    for    Catalog. 


CLEVELAND.    OHIO 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  259  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  I49  COMPANIES 

—  BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:   People's  Gas  Building  NEW  YORK:  2  Rector  St. 


J-M  'tUl'SUiL  RAILROAD  SUPPLIES 


A'l    Grades   of  Asbestos    and   Magnesia  Pipe   Covering 

Pipe  Coverings  J-M  Leak-Xo  Metallic  J-M  Kearsarge  Packing 

J-M  Hair  Felt  Compound  J-M  Kearsarge  Gaskets 

J-M  Asbestos  Rooting         Metallo  Metal  Polish  J-M  Vulcabeston  Packing 

J-M  Asbestos  Cements        J-M  Fibre  Conduit  Air  P)rake  Cylinder  Pack- 
J-M  Retort  Cements             Keystone  Hair  Infulator  ing  Expander  Ring 

I,ocomotive  Lagging  Car-Rest-Us  Car  Roofing  \'ulcabeston   Rope   Packing 

Smoke  Jacks  High  Pressure  Packings  Canadax  Wick  Packing 

Asbestos   Wood  J-M  Pernianite  Packing  J-M  Underground  Conduit 

Write  for   Catalog   No.   252 

H.  W.  JOHNS-MANVILLE  CO. 

NEW    YORK    AND    EVERY    LARGE   CITY 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


WARD  EQUIPMENT  CO. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 


141  Cedar  Street    -     -    New  York 


Carnegie  Librtri 
of  Ptttsburgli 


SUVDAM'S  ProtecUve  PAINTS 

fo[  freiiilit  (a[5  ^  MhI  M  M 


MANUFACTURED    BY" 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST     AN  D   BUTLER  STS  , 

BELL  "PHONE.  3<13  nsK.  PITTSBURGH,    "A. 


Pittsburgh  Equipment  Co. 
1208  House  Building,  Pitts- 
burgh. Manufacturers  in 
Pittsburgh  of  Cast  Steel 
Truck  Bolsters,  Body  Bol- 
sters, Truck  Side  Frames 
and  Cast  Steel  Draft  Sills 
and  End  Sills. 


This  Space  For  Sale. 


BRADY  BRASS  CO. 


MANUFACTURCR8    OF 


CYPRUS  BRONZE   FOR   LOCOMOTIVE  and   CAR   BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS       MOTOR  BEARINGS 

General  OflBce  and  Works,    200-214  Tenth  Street,  Jersey  City,  N.  J. 
DANIEL  M.  BRADY,  President  


This  Space  For  Sale. 


"THE  RELATION   OF  THE  BRICK   ARCH  TO  LOCOMOTIVE  OPERATION" 
By  John  P.  Neff,  Assisiant  to  Presideot,  American  Arch  Co.,  New  York. 


<^ 


Q  &  C  WEDGE 


West  Street  Bldg., 
New  York. 


Anti-Rail  Creepers. 

Q  <a  c  CO. 


<^ 


Peoples  Gas  Bldg., 
Chicago. 


TURNBUCKLES 


CLEVELAND  CJTY  FORGE  AND  IRON  CO.,  CLEVELAND,  OHIO 

TURNBUCKLES 

STEEL  CAR  FORGE  COMPANY 

"FORQINQ  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


This  Space  For  Sale. 


eSTABLISHEO     18B4 


SIPE'S   JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  USB  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY- 


CHICAGO,   ILL    JAlVtES    B.    SIPE    &    CO,    ALLEGHENY.  PA. 


This  Space  For  Sale 


THE  STEEL  TUBE 

The  Modern  Boiler  Tube 


SPELLERIZED    LAP-WELD 

STEEL 

BOILER 

TUBES 

SHELBY  SEAMLESS  COLD-DRAWN 

STEEL 

BOILER 

TUBES 

SHELBY  SEAMLESS  HOT-ROLLED 

STEEL 

BOILER 

TUBES 

^   The  importance  of  an  adequate  test  on  all  boiler  tubes,  as  part  of 
manufacturing  processes,  can  scarcely  be  over-estimated. 
^    Boiler  tubes  insufficiently  tested  are  a  frequent  cause  of  fatal  ex- 
plosions, therefore   satisfactory  service  in  relation   to  the  steel  boiler 
tube  means  more  than  even  service  efficiency  or  economy. 
^   The  steel  boiler  tubes,  as  manufactured  by  this  Company,  are  sub- 
jected to  rigid  flanging,  crushing,  expanding  and  flattening  operations, 
performed  without  cracking  or  fracturing  the  material. 
^    In  addition  to  these  physical  tests,  the  tubes  are  also  given  an  in- 
ternal  hydrostatic  pressure   test  of  500  to  1,000  pounds,  according  to 
size   and  kind.     All  seamless  boiler  tubes  are  tested  to    1,000  pounds 
internal  pressure. 

^  A  book  entitled  "THE  MODERN  BOILER  TUBE"  is  just  ofif 
the  press.  A  copy  should  be  in  the  hands  of  every  user  of  boiler 
tubes.     Write  for  a  copy  now. 


NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES.  FRICK  BLDG.,  PITTSBURGH,  PA. 

DISTRICT  ATLANTA  DENVER  NEW  YORK  PITTSIURGH  SALT  LAKE  CITT 

SALES  OFFICES:  CHICAGO  NEW  ORLEANS  PHILADELPHIA  ST.  LOUIS 

PACIFIC  COAST  REPRESENTATIVES—     t      SAN  FRANCISCO         SEATTLE 
V.  S.    STEEL   PRODUCTS    CO.       j     PORTLAND         LOS  ANGELES 

EXPORT  REPRESBNTATIVES— U.  S.  STEEL  PRODUCTS  CO..  NEW  YORK  CITY. 


Gould  Coupler  Co. 


OFFICES 

341-7  5lh  Ave,  New  York 

The  Rookery, 

Chicago 
Dcpcw,  N.  Y. 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast  Steel,  Depew,  N.  Y. 


Gould  Friction  Draft  Gear 
Gould  Couplers  Crown  Bolsters 


CLOSE  QUARTER  PISTON   AIR    DRILLS 

CAN  BE  OPERATED  IN  EXTREMELY 
CLOSE  QUARTERS. 
If  you  want  a  drill  for  corner  work  why 
not  have  one  that  can  be  used  anywhere? 
The  Thor  can  be  used  in  places  that  cannot 
be  reached  with  other  close  quarter  drills.  It 
is  the  most  compact,  powerful  and  durable. 
Don't  fail  to  test  the  Thof  before  placing  your 
order. 

No.  9  Drill  in  Operation. 
.  SENT    ON    TRfAT. 


INDEPENDENT  PNEUMATIC  TOOL  CO., 

NEW  YORK       ATLANTA       PITTSBURGH  SAN   FRANCISCO    I 


CHICAGO 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


R&.ilway  and  Md^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 

NATIONAL  w^^lu  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  Rochester,  n'^y"'' p.tVsburgh, 

PITTSBURGH,   PA.  SAYRE,   PA.  CLEVELAKi:.  >_ 

P.   O.   BOX   1230,  NEW  YORK  CITY,   N.   Y. 

Jimmion,  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange  .».  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  n\v^  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /jk\  maintenance,  brake  heads  and 
freight  equipment.  •^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY. 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  III. 

^— lA/RITE     FOR    S/\mF»LE    OF 

Stabrite  Front  End  Paint 

Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  -   rfclTI«\/If   f   IT      I^V 

BRIDGE  PAINTS.  L^KJVJ  l<^  V  li^L^MLt,    *»•  *  • 


t^>.("l^i.l'l«'l.<S/'«.( 


t^y.l-\^>.l'\t'>,'^,l'i 


\  Nathan  Manufacturing  Co.  | 

<  85  .  93  Liberty  Street,  New  York.  > 

<  I6I2  Old  Colony  Building,  Chicago.  \ 

I  Monitor,  Simplex  and  Nathan  Injectors  I 
\  for  Locomotives 

X  AND  5 

Sight-Feed  Lubricators. 

)  All  Specially  arranged  for  Higb-Pressure  Engines.  S 

5   STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES.    ^ 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  l 

)  Oil  Cups,  Etc.  :• 

)  SOLE  AGENCY     FOR  THE ;• 

>   Coale    Muffler    6?    Safety    Valve    Co.,   Inc. 

'».<"»«'«.»M*<^*>>'«.'<,<*</'>.c.i'l.i'i/'l.<' 'S<*l, '•,«•!, '<,ri,'l,i-,,'«, »•,(•!. Cii-i.isr-l.'Si'l.'SCl.'M'l.M,, -I, <(.,.i/'<.(\ 

PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  OFFICES:  HENRY  W.  OLIVER^BLDG  ,  PITTSBURGH,   PA. 


LOCOMOTIVE  BLOW-OFF 


DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  c&b  or 
foot   board  while  running. 


':<TMAYi6l6-- 


A  catalog  or  call  by  Repreientativ* 
for  the  asking.     0    m    0    0    m 

Houesleal  Valve  Mi  Co., 

Works:  Homestead,    Pittsburgli,  Pa. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Eciuipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR, 

with  Sargent's  Electrical  Attachment  for  tak- 
ing any  number  of  diagrams  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 

Stores  :   .  Bostoa,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  and  Prices. 


rr 


BALLS 

VARNISH  REMOVER 


OXOLIN 


RCGISTF  REO 
THE   I  oEAL  PAINT  OIL 


B.  G 
SPIRITS 


^ 


Ball  Chemical  Co. 


^^ 


CHICAGO  Office, 

63  W.  Van  Buren  Street. 


Fulton  Bldg.,  PITTSBURGH.  PA, 


2) 


It's  the  Ball  Bearings 


Thit  Reduce  the  Friction  and 
Increase  the  Efficiency  of  the 
New  Line  of 


Little  Giant 
Air  Drills 


Send  for  Circular  No.  102 


CHICAGO  PNEUMATIC  TOOL  COMPANY 


FISHER    ELCG. 
CHICAGO 


10-12   WCCD   ST. 
PITTSBURGH 


50  CHURCH   ST 
NEW   YORK 


GOLD  6flR  HEATING  &  LIGHTING  GO. 


MANUFACTURERS   OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


HeatiiiE  Apparatus  for  Eailway  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   pnp  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  ■■""  t   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

til    BROADWAY,    NEW  YORK. 


DIXON'S 


AIR  BRAKE  GRAPHITE- 
GRAPHITE  PIPE  JOINT  COMPOUND - 
SILICA-GRAPHITE  PAINT— 


Three  Dixon  Products  recognized  as  R.  l{.  standards. 
LITERATURE  AND  SAMPLES  SENT  ON  REQUEST. 

/VIANL'FACTLRED  ONLY  BY 

Joseph  Dixon  Crucible  Company 

ESTABLISHED    1827  JERSEY  CITY,   N.  J, 


MALLEABLE  IRON 

rtlNHJ    STEEL    CIrtSTIISGS 

The  National  Malleable  Castings  Co 

Manufacturers  of  Sharon,  Tower,  Climax  and  Latrobe  Couplers. 
CLEVELAND,  CHICAGO,  SHARON,  TOLEDO.  INDIANAPOLIS,  MELROSE  PARK,   ILL. 


'Westmghouse  ] 


Air  Brake   Operating  Efficiency 

Railroad    Companies    spend    in    the  aggregate    large    sums    for    air    brake 

equipment.      The   returns    are   measured  solely     by     tlie     functions     performed, 

which    in    turn    enable    certain    practical  and    far-reaching    economic    results    in 
freight    and    passenger   train   service. 

Repair  parts,  non-standard,  either  as  to  material  or  accuracy  of  dimen- 
sions, have  undesirable  consequences  in  the  direction  of  "excessive  breakage  or 
wear:  quick  action  when  not  desired;  slid  flat  wheels,  and  other  expenses 
incident  to  imperfect  air  brake  operation,  which  greatly  reduce  the  net  in- 
come possible   from   brakes  properl}^   maintained. 

Westinghouse  Repair  Parts  embody  three  cardinal  e'ements,  viz.  :  Good 
!\raterial.    Best   Workmanship   and   Complete   Standardization. 


Westinghouse  Air  Brake  Co., 


Pittsburgh,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 


Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


POWERFUL  PACIFIC  TYPE  LOCOMOTIVE 

FOR  HEAVY,  FAST,  PASSEN6ER  SERVICE, 


Experimental   Pacific    Type — Our   50,000th   Locomotive. 

This  experimental  Pacific  type  locomotive  was  designed  and 
built  at  our  own  expense  to  determine  the  possibilities  of  ca- 
pacity' and  efficiency  of  a  locomotive  of  standard  wheel  arrange- 
ment, embodying  the  latest  approved  developments  in  locomotive 
design,  construction,  material  and  fuel  saving  devices. 

As  compared  with  a  locomotive  of  equal  weight  and  of  con- 
ventional design,  it  has  shown  an  economy  in  excess  of  25  per 
cent  in  fuel. 

AMERICAN  LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.  President. 
MANL'FACTLRERS  OF 

'CORRU&ATEC  ASBESTOS  ROOFIN&  AND  SHEATHINU" 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

ASBESTOS  RAILWAY  SLPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coverings.     Papers,  Packings,  Etc. 

Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging. 

FRANKLIN.    PA. 


NILCS  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS    „ 


Machinery 


No.  3  Double  Axle  Lathe  using  High-Power  Steel  Tools. 

NILES-BEMENT  POND  CO. 

Trinity   Building                                                                                    Pittsburgh,  pa. 
Ill   Broadway,   New  York Frick  Building 

M.  M.  Cochran,  President.  John  H.  Wurtz,  Secretary  and  Treasurer 

W.  Harry  Brown,  Vice  President. 

Washington  Coal  &  Coke  Co. 

General  Offi=e  :     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.       Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.        -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 

Shipments  via  B.  A,  O.  Railroad  and  P.  &,  L.  E. 
Railroad  and  Connections. 

Sales  Office:  PITTSBURGH.  PA. 

N.  P.  HYNDMAN,  Sales  Agent.  H.R.  HYNDMAN,  Ass't  Sales  Agt 


PNEUMATIC  TOOLS 


BUILT  TO 
WEAR: 

NOT  TO 
SELL." 


We  could  probably  build  a  "cheaper"  tool 
than  any  one  in  the  business — but  that  is 
not  the  policy  that  has  built  up  our  repu- 
tation. 

Ingersoll-Rand  Pneumatic  Tools  are  built  for 
the  satisfaction  of  the  user — not  merely 
for  our  own  profit. 

WE  BELIEVE  THAT  THERE  IS  AC- 
TUALLY MORE  SERVICE  IN  OUR 
PNEUMATIC  TOOLS  THAN  IN  ANY 
OTHERS. 

And  probably  this  means  more  in  pneumatic 
tools  than  in  any  other  class  of  machine. 

Air  Compressors  Air  Hoists 

INGERSOLL  RAND  CO. 

NEW  YORK 

Pittsburgh  Office,  Farmers  Bank  Building 


This  Space  For  Sale 


PITTSBURGH.  PA.,  U.S.A. 


_GEN'L  OFFICES,  328  FRICK   BUILDING 


e.   E.   D.  STAFFORD,  GENL  MANAGER 
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Graham,  W.  J.  Neff.  John  V. 

Haugch,  R.  R.  Rohn."  Martin  B. 

Yawman.  C.  A. 

MR.  A.  G.  MITCHELL :  In  the  absence  of  the  President, 
it  falls  upon  me  to  preside  tonight,  and  I  hope  you  will  assist  me 
in  having  a  very  interesting  meeting. 

As  the  minutes  of  the  last  meeting  are  in  the  hands  of  the 
printer,  we  will  dispense  with  the  reading  of  the  same. 

The  Secretary  read  the  following  list  of  a])plicants  for  mem- 
bership : 

Shook,  H.  G.,  General  Yard  Master,  P.  R.  R.,  164  Forty-fifth 
Street,  Pittsburgh.    Recommended  by  Mr.  E.  M.  Craig. 

Wilson,  W.  W.,  Jr.,  Vice-President,  Breitwieser  &  Wilson  Co., 
445  Oliver  Building,  Pittsburgh,  Pa.  Recommended  by 
Mr.  A.  W.  Crouch^ 

VICE-PRESIDENT :  As  soon  as  these  applications  have 
been  favorably  passed  upon  by  the  Executive  Committee,  the 
gentlemen  will  become  members,  without  further  action. 

Next  will  be  rc])orts  of  committees,  and  I  judge  you  will  all 
want  to  know  what  success  we  had  with  the  entertainment.  I  will 
call  upon  Mr.  jMason  to  make  that  report. 

MR.  S.  C.  MASON :  Our  returns  are  not  all  in,  but  we 
have  sufficient  before  us  to  assure  that  the  results  of  the  minstrel 
show  will  be  over  $1,000  in  the  treasury  of  the  Club. 

I  wish  to  make  public  recognition  of  the  work  of  the  diflr'er- 
ent  members  of  the  committee,  to  whose  efforts,  rather  than 
mine,  the  success  of  this  is  due,  viz :  Mr.  R.  H.  Blackall.  Mr.  A. 
W.  Crouch,  Mr.  C.  J.  Graham,  Mr.  F.  J.  Lanahan,  Mr.  Norman 
M.  Plench  and  Mr.  E.  K.  Connelly.  They  all  did  splendid  work 
and  the  success  of  the  show  is  due  to  their  efforts. 

VICE-PRESIDENT:  It  is  very  gratifying  to  hear  such  a 
report.  Mr.  Mason  does  not  include  himself  in  this  work,  but 
due  credit  is  owed  to  him  the  same  as  to  the  others. 

MR.  A.  STUCKI :  Mr.  President,  this  is  a  remarkable  re- 
port. It  is  most  gratifying  to  the  Club  in  every  way.  Such 
financial  returns  are  no  small  item  ;  but  that  is  by  no  means  all. 
It  was  a  noteworthy  occasion,  and  we  all  enjoved  it.     It  shows 
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that  the  Committee  worked  hard,  from  the  Chairman  down  to 
the  last  minstrel  in  the  row,  and  I  am  sure  that  there  was  much 
more  work  back  of  it  than  we  can  appreciate,  especially  since  the 
entertainment  went  off  in  such  a  smooth  manner.  I  know  that 
every  member  of  the  Club  will  join  me  in  a  hearty  vote  of  thanks 
to  the  Committee  and  to  all  those  who  took  part  in  the  entertain- 
ment or  in  its  preparation.  Mr.  President,  I  desire  to  make  such 
a  motion. 

The  motion  was  duly  seconded  and  carried  by  unanimous 
vote. 

OX'  ]\IOTIOX  the  Committee  is  continued  until  it  makes  a 
final  report. 

\'ICE-PRESIDEXT:  There  being  no  further  business  to 
come  before  the  Club,  Mr.  John  P.  Neff,  Assistant  to  the  Presi- 
dent of  the  American  Arch  Company,  of  New  York,  will  read  a 
paper  on  "The  Relation  of  the  Brick  Arch  to  Locomotive  Opera- 
tion." 

THE  RELATION  OF  THE  BRICK  ARCH  TO 
LOCOMOTIVE  OPERATION. 


r>Y   TOHX  r.  XEFF. 


A\'hat  does  the  arch  do  in  a  locomotive  firebox  ? 
•  Because  of  the  tremendous  activity  of  combustion  on  the 
grate  of  a  modern  locomotive  an  infinitesimal  time  is  available  for 
the  combustion  of  the  gases  given  out  by  the  coal.  These  gases 
move  with  great  velocity  and  the  distance  through  which  they 
must  pass  while  burning  is  extremely  short — shorter  than  in  any 
other  well-known  type  of  steam  boiler  and  yet  the  activity  of 
combustion  is  greater  than  in  any  other  type.  These  gases  must 
burn  before  they  reach  the  tubes.  The  tubes  chill  the  gases  and 
extinguish  the  flame.  Therefore,  the  gases  must  burn  in  the 
firebox  if  they  burn  at  all.  The  fire-brick  arch  forms  a  baffle 
wall  in  the  firebox,  compelling  the  flame  to  double  over  it,  thus 
increasing  the  length  of  the  flame.  In  doubling  over  the  wall  of 
incandescent  fire-brick  the  gases  from  the  coal  are  compelled  to 
mix  with  the  air  coming  through  the  grate,  causing  complete 
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combustion  of  the  gases  and  the  air.  The  arch  increases  the  tem- 
perature of  the  fire.  Furthermore,  it  drives  this  hotter  flame  to 
the  back  and  crown  sheets,  compelhng  the  flame  to  impigne 
against  the  entire  surface  of  the  firebox.  This,  in  brief,  is  the 
theory  of  the  arch.  It  compels  every  pound  of  coal  to  give  up 
more  heat. 

As  the  maximum  of  heat  means  a  maximum  of  water  evap- 
orated, it  is  the  function  of  the  arch  to  supply  a  maximum  of 
steam  from  the  coal.  With  all  modern  improvements  in  the  lo- 
comotive, such  as  valve  gears  for  improving  the  distribution  of 
steam,  and  superheater  for  improving  the  condition  of  operation 
of  the  cylinders,  large  boilers  to  increase  the  amount  of  water 
evaporated,  we  still  fall  back  upon  the  firebox  and  upon  the  fire 
to  extort  the  necessary  amount  of  heat  from  the  coal. 

For  years  arches  have  contributed  to  better  performance  of 
fireboxes,  but  it  was  not  until  the  demand  for  maximum  capacity 
was  felt  that  the  present  vital  necessity  for  the  arch  was  finally 
realized.  Because  the  arch  produces  more  heat  from  the  coal 
it  is  an  important  part  of  the  foundation  for  the  efifectiveness  of 
other  improvements  which  have  been  made  in  recent  years  in 
the  locomotive. 

With  the  realization  of  the.  possibilities  of  the  arch  in  this 
direction  came  improvements  in  the  arch  itself,  in  the  material 
employed,  in  the  structure  and  method  of  support  and  in  the 
form  of  the  brick  which  have  added  to  the  other  good  features 
of  the  arch,  that  of  convenience  in  application,  low  cost  of  main- 
tenance and  facility  for  inspecting  the  firebox  sheets  and  con- 
ducting necessary  repairs.  The  arch  today  enables  the  fireman! 
"to  shovel  more  horse-power  through  the  fire  door."  Recent  im- 
provements in  the  arch  render  it  possible  to  secure  this  advantage 
and  increase  the  capacity  of  the  fireman,  with  a  minimum  of 
maintenance  cost  and  a  maximum  of  convenience  at  locomotive 
terminals. 

The  brick  arch  is  like  the  superheater  in  one  respect — the 
harder  you  drive  your  boiler,  the  more  showing  it  makes.  This 
very  fact,  in  my  mind,  largely  accounts  for  the  revival  of  the 
brick  arch.  When  the  progress  of  locomotive  design  reached  that 
point  where  clearances  and  weights  became  the  limiting  features, 
it  then  became  necessary  to  crowd  greater  boiler  capacity  into  the 
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limits  already  reached.  To  meet  the  still  crymg  need  of  greater 
hauling  capacity,  boilers  had  to  be  forced  harder  than  ever  before, 
and  very  soon  the  fireman's  capacity  became  the  limiting  feature. 
Still  Ave  had  with  us  the  need  for  greater  sustained  boiler  power 
in  order  that  trains  with  their  increasing  tonnage  might  have 
their  schedules  maintained  or  imjiroved. 

Then  the  question  became,  "What  can  be  done  to  get  more 
hauling  power  for  a  given  amount  of  coal  consumed?" 

Valve  motion  experts  have  long  been  working  on  steam  dis- 
tribution to  get  the  best  possible  out  of  the  cylinders,  but  in  their 
work  they  have  had  to  take  the  steam  just  as  it  came  to  the  chests, 
and  it  would  ai)pear  that  they  have  reached  the  point  where  more 
power  can  be  had  only  b\-  calling  for  more  steam  or  for  steam  of 
better  quality. 

The  superheater  experts  have  done  a  great  deal  by  provid- 
ing the  best  quality  of  steam,  but  back  of  the  steam  distribution 
proposition  and  Ijack  of  the  superheater  work  we  come  to  the 
foundation,  the  trick  of  getting  heat-units  transferred  from  the 
coal  to  the  steam  with  the  least  possible  loss.  Anyone  riding  and 
observing  a  modern  locomotive  being  forced  to  its  maximum, 
must  admit  that  the  firebox  is  the  real  business  end  of  the  power 
plant. 

In  order  that  the  su])erheater  may  best  perform  its  function 
it  is  desiral)le  that  the  duties  of  the  firebox  be  so  performed  that 
the  hottest,  cleanest  gases  are  supplied  to  the  flues,  so  that  the 
proper  <Iegree  of  superheat  may  be  attained  with  the  least  pos- 
sible sacrifice  of  cvajiorating  surface.  That  is  why  you  see  the 
superheater  people  so  favorable  to  the  use  of  brick  arches.  The 
brick  arch  really  ])erforms  a  double  duty  in  this  connection — first, 
it  increases  the  firebox  temperature  for  any  given  condition,  due 
to  the  more  nearly  perfect  combustion  brought  about  by  the  mix- 
ing eflfect  on  the  gases  and  air  and  the  lengthening  of  time  for 
combustion  ;  and.  second,  the  arch,  by  virtue  of  its  jjosition,  forces 
everv  part  of  the  firebo.x  heating  surface  to  do  its  full  duty  in  the 
matter  of  evaporation.  This  is  better  understood  by  reference 
to  the  series  of  cuts  shown  herein. 

In  Figures  i  and  2  we  have  endeavored  to  show  what  takes 
place  normally  in  the  locomotive  firebox  under  the  two  condi- 
tions with  and  without  the  arch.     That  substantially  higher  tem- 
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Figure  1. 


Figure  2. 


peratures  are  prrxkicecl  by  the  arcli  is  proved  by  many  concKisive 
tests.  The  arch  must  necessarily  sliow  a  much  more  even  distri- 
bution of  temperature  in  the  firebox. 

A  modern  hand-tired  locomotive  working'  well  up  to  the 
physical  capacity  of  its  fireman,  has  its  fire  door  open  at  least 
50  per  cent  of  the  time.  Figures  3  and  4  show  the  efifect  of  the 
open  door.  Without  the  baffling  effect  of  the  arch,  sudden  and 
extreme  fluctuations  of  temperature  over  part  <*f  the  flue  sheet 
must  result.  Is  it  any  wonder  that  locomotives  with  well  de- 
signed arches  give  30  to  50  per  cent  less  flue  troul)le  than  the 
same  engines  without  arches  ? 
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Figure  3. 


Figu:e   5. 
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Figure  6. 

Figures  5  and  6  show  rather  an  extreme  condition,  yet  this 
extreme  condition  occurs  with  more  or  less  rrequency,  the  fre- 
quency heing-  more  for  a  no-arch  condition  and  less  for  an  arch 
condition,  due  to  the  fact  that  the  arch  has  a  tendency,  not  to 
reduce  the  force  of  the  draft  as  a  whole,  but  to  distribute  the 
draft  over  the  entire  grate  more  evenly,  thereby  reducing  the  lia- 
bility of  tearing  holes  in  the  fire. 

The  above  illustrates  how  and  why  the  brick  arch  produces 
beneficial  results.  Below  we  give  a  few  facts  that  prove  our 
theory  to  be  correct. 

A  very  elaborate  report  was  presented  to  the  Master  Boiler 
^Makers'  Association  at  irs  convention  in  this  city  just  last  week, 
on  the  subject  of  "Advantages  and  Disadvantages  of  the  Brick 
Arch  and  Arch  Tul)es  in  Locomotive  Fireboxes."  This  report 
is  quite  conclusive  in  that  fifty  members  contribute  conditions  and 
facts  as  the}'  were  fiumd  to  exist  on  thirty  of  the  prominent  roads 
in  this  country  using  brick  arches.  A  composite  of  the  fifty  re- 
ports reads  as  follows : 

Average    coal    saving    due    to    brick    arch,    other    things 

being  equal II  .9% 

Average  smoke  aljatement 40    % 

Average  reduction  in  frequency  of  caulking  flues 40    % 

Attitude  of  engineers  and  firemen  toward  arches — Unanimous  in 
favor. 
A  large  majority  of  the  reports  fmni  the  various  roads  shows 
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that  the  arch  is  effective  in  improving  steaming  qualities  and  re- 
ducing engine  failures. 

There  were  many  other  features  reported  on  by  the  lioiler 
^Makers,  but  the  above  points  are  the  ones  that  bear  directlv  on 
our  subject  which  has  to  do  with  the  locomotive  operation. 


^Zoo   Explanation  of  Chart. 


This  Chart  is  for 
the  purpose  of  deter- 
Eining  in  an  easy 
T7ay  the  net  result 
to  he  derived  from 
a  suhtraction  of  the 
total  cost  of  main- 
tenance of  arches 
and  arch  pipes  from 
the  total  coal  sav- 
ing- figure, all  on  a 
hasis  of  dollars  per 
thousand  engine 
milec.  In  this  an 
average  is  assumed 
of  20  mi. per  ton  of 
coal,  and  an  average 
total  maintenance 
cost  for  arches  and 
arch  pipes  of  .j3. 33 
per  thousand  engine 
miles.  IZote  that  the 
"base  shows  the  price 
per  ton  of  coal  on 
the  tendjer, running 
from  0  up  to  §5  per 
ton,  each  ordinate 
representing  25^. Four 
inclined  lines  re- 
presenting 4  differ- 
ent percentages  are 
sliovm,  for  5,10,15 
and  20^  respectively. 
The  11.9«5  line  is  the 
general  average  line. 
EnoTzing  the  price  of 
coal  on  the  tender, 
the  net  saving  can 
be  determined  hy  tak- 
ing the  difference 
hetveen  the  mainten- 
ance cost  line  and 
the  11.9^  coal  saving 
line  for  any  given 
price  of  coal. 

Esample-At  .;72.5C 
per  ton, this  differ- 
ence is  11.54-511.54 
net  saving  per  thous- 
and engine  miles. 

^/  a  price  of  60  *per  ton 
the  tivo  lines  cross, 
meaning  that  the  net 
becomes  -O-  at  BO^per 
ton. 

iMaintenance  cost  per 
{one  tttousand  engine 
(  miles  tbr arches  and 


eo*  *i 


Price  of  Coal  Per  Ton  on  Tender. 
Figure   7. 


^^  arch  pipes 
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Xow.  in  an  endeavor  to  answer  that  question  as  to  the  finan- 
cial saving  to  the  railroads  hy  the  use  of  brick  arches,  simply  from 
the  fuel  standpoint.  I  have  constructed  a  chart,  the  values  for 
which  I  have  taken  from  the  very  exhaustive  Boiler  Makers'  re- 
port of  facts. 

Bv  the  use  of  this  chart  (  Figure  7).  anyone  wishing  to  know^ 
approximately  how  much  l^rick  arches  will  save  for  him.  can 
very  readilv  gain  a  fairly  close  idea  if  he  knows  certain  governing- 
conditions. 

These  governing  conditions  are  : 

First — The  price  of  coal  per  ton  on  the  tender. 

Second — The  nature  of  the  coal  as  to  per  cent  of  volatile 
matter,  etc. 

Third — The  degree  of  severity  of  the  service,  or.  in  other 
words',  the  ruling  rate  of  combustion. 

Fourth — The  design  of  the  firebox  and  how  close  such  fire- 
box proportions  will  permit  of  an  approach  to  the  ideal  arch  de- 
sign. 

The  last  three  items  should  be  considered  together  in  arriv- 
ing at  the  percentage  value  or  in  choosing  the  proper  per  cent 
line.  An  extreme  combination  of  conditions  would  be:  (a)  A 
low  volatile  grade  of  coal,  (b)  A  low  rate  of  combustion,  say 
30#  per  square  foot  of  grate  per  hour.  (  c  )  A  shallow  firebox 
with  low  crown  sheet  which  permits  of  only  a  comparatively 
short  arch,  say  25%  of  the  grate  surface.  For  such  a  combina- 
tion, a  low  saving  per  cent  line  luust  be  chosen,   sav.  not  over 

Another  extreme  combination  of  conditions  would  be:  (a) 
Highly  volatile  coal,  say  a]5proaching  lignits  or  even  semi-lignits. 
(b)  High  rate  of  combustion,  say.  I30#  of  coal  per  square  foot 
of  grate  per  hour,  and  (c)  An  ideal  firebox  design  permitting  an 
arch  of  at  least  66%  of  the  grate  area,  to  be  employed,  with 
ample  firing  clearance  between  the  grates  and  the  front  end  of 
the  arch.  This  combination  would  warrant  one  in  choosing  a 
high  percentage  line  ;  the  20%  line  would  not  be  far  amiss. 

If  the  conditions  were  such  as  to  represent  the  general  aver- 
age conditions  of  bituminous  coal  engines,  the  11.0%  line  should 
be  chosen,  and.  for  an  example,  let  us  see  what  this  11.9%  line 
will  give. 
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In  the  tirst  place  it  shows  that  with  coal  at  6oc  per  ton  on 
the  tender,  there  is  an  even  break,  that  is,  the  cost  of  maintaining 
brick  arches  just  equals  the  money  saving  in  coal. 

Assuming"  coal  at  $2.25  on  the  tender,  the  net  saving  is 
Si  1.54  per  thousand  engine  miles. 

This  is  on  a  basis  of  brick  arch  maintenance  cost  being 
^^•33i  P^^  tlnxisand  engine  miles,  as  taken  from  the  Uoiler  Alakers' 
report,  and  undoubtedly  comes  close  to  the  average  figure  the 
country  over.  However,  a  great  many  roads  that  have  recently 
taken  up  the  arch,  are  obtaining  a  much  lower  figure  for  main- 
tenance than  that  shown.  Otir  work  for  the  past  few  years  has 
been  to  develop  and  improve  the  brick  arch,  to  the  end  that  arches 
may  be  so  designed  and  constructed  as  to  give  the  maximinii 
results  in  the  way  of  benefits  with  the  minimum  of  maintenance 
cost. 


Figure  8. 

The  photograph  shown  here  as  Figure  8  is  of  the  interior 
of  a  locomotive  firebox  showing  an  arch  after  two  weeks'  serv- 
ice. It  represents  what  we  consider  the  best  arrangement  to 
date. 

The  brick  units  are  all  of  an  ideal   size  for  handling ;  thev 
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can  he  removed  and  replaced  when  necessary  with  a  minimum 
loss.  For  stay-bolt  test  only  a  small  percentage  of  the  brick  need 
be  disturbed.  For  flue  attention  only  one-fifth  of  the  arch  need 
come  down.  In  other  words,  the  expense  and  the  inconvenience 
attendant  to  the  up-keep  are  by  virtue  of  this  design,  reduced  to 
a  minimum — a  practical,  inexpensive  brick  arch  for  modern  con- 
ditions of  locomotive  operation. 

A'lCE-PRESIDEX'T :  Gentlemen,  the  question  is  now  open 
for  discussion.     I  will  first  call  on  Mr.  D.  J.  Redding. 

AIR.  D.  J.  REDDIXG:  Air.  President  and  Gentlemen— We 
use  brick  arches  in  passenger  service.  We  have  not  gone  into  the 
arch  question  to  any  extent  in  freight  engines,  although  we  ran 
soiue  tests  last  summer  with  brick  arches  in  freight  engines,  and 
I  must  sav  that  we  did  not  find  ^•er\•  much  saving  in  C(ial.  We 
have  that  condition  of  which  Air.  XeiT  speaks,  a  low  volatile 
coal,  which  we  consider  a  very  good  grade,  Pittsburgh  steam 
coal.  From  the  standpoint  of  coal  consumption  we  can  not  find 
that  there  is  anything  to  be  gained  l)y  running  an  arch  in  freight 
engines. 

I  believe  there  is  a  great  deal  to  be  gained  in  the  matter  of 
combustion  of  smoke,  which  is  a  very  vital  question  now  in  the 
Pittsburgh  district.  We  are  just  now  applying  arches  to  some 
switch  engines  that  work  in  Pittsburgh  in  a  further  eft'ort  to 
avoid  trouble  with  the  authorities  on  the  smoke  question.  Some 
of  the  railroads  in  this  district  have  gone  so  far,  I  believe,  as  to 
burn  coke.  They  could  probably  keep  within  the  limits  of  the  law 
with  a  well-designed  arch  and  burn  coal. 

Air.  Xefi^  spoke  about  the  discussion  at  the  Alaster  Boiler- 
makers' Convention.  I  did  not  hear  all  the  paper,  but  I  under- 
stand there  was  a  very  complete  report  made.  I  was  quite  sur- 
prised at  the  statements  made  there  by  some  of  the  members 
as  to  the  cost  of  maintenance,  particularly  maintenance  of  arch- 
tubes.  While  I  was  there  I  heard  a  Alaster  Boiler  Maker  say 
that  the  average  life  of  tubes  on  his  road  was  only  three  weeks 
and  that  the  tubes  would  bag  down  after  two  or  three  weeks' 
service  and  had  to  be  taken  out.  ^\'e  have  not  had  any  such  ex- 
perience on  our  passenger  engines  as  that.  I  looked  up  some  fig- 
ures on  that  today,  and  going  over  it  just  roughly  it  appeared 
that  the  averase  life  of  the  tubes  in  our  engines  was  about  a  vear. 
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That  is.  we  run  from  three  to  four  tubes  to  a  boiler  and  each 
Ixjiler  averages  only  between  three  and  four  tubes  for  a  year's 
service.  Possibly  we  are  using  an  exceptionally  good  grade  of 
steel  tube.  That  may  have  something-  to  do  with  the  prolonged 
life  we  are  getting  from  them.  I  think  the  figures  mentionel  by 
the  Boiler  Makers'  Committee  are  very  high.  I  would  say  that 
our  cost  for  brick  is  less  than  half  of  the  figures  they  gave  there 
per  i.ooo  miles. 

I  believe  that  where  coal  of  a  high  volatile  content  is  burned, 
such  as  is  used  on  probably  the  greater  percentage  of  the  rail- 
ways of  the  country,  there  is  no  question  about  the  great  saving 
that  can  be  made  by  the  use  of  the  brick  arch.  It  is  just  simply 
a  question  of  the  saving  of  money  in  the  purchase  of  coal.  From 
the  other  standpoint  of  saving  tubes  and  preventing  excessive 
work  in  tlie  fire  box.  there  is  no  question  in  my  mind  that  the 
arch  has  a  great  deal  to  do  with  it  there  and  will  save  a  great 
deal  of  money.  If  we  leave  an  arch  out  of  our  passenger  engines 
now,  we  naturally  expect  to  hear  of  a  tube  failure.  A\'e  have 
come  to  consider  that  we  can  not  get  along  without  the  arch  in 
passenger  service,  particularly  with  engines  that  are  worked 
pretty  hard.  I  think  from  the  general  standpoint  of  efficiency 
and  economy,  there  is  no  question  tliat  a  great  saving  can  be  ef- 
fected in  the  use  of  an  arch,  but  we  do  not  find  very  much  of  a 
saving  in  coal  in  freight  service. 

\TCE-PRESIDEXT:  ^Fr.  H.  H.  ^Taxfield.  Master  Me- 
chanic. ]'.  R.  R. : 

MR.  H.  H.  MAXFIELD:  We  have  been  using  the  brick 
arch  in  some  of  our  passenger  power  on  the  Pittsburgh  Division 
for  close  on  to  a  year.  We  have  17  out  of  43  of  our  Pacific  type 
engines  fitted  with  brick  arches  and  we  think  we  are  getting 
pretty  good  service  out  of  it.  T  was  a  little  surprised  when  I 
looked  at  a  few  figures  this  afternoon,  however.  They  were  very 
much  lower  than  what  the  Boiler  ^^lakers'  Association  gave,  and 
much  lower  than  I  expected. 

As  to  the  saving  in  tubes,  the  engines  that  do  not  have  brick 
arches  show  about  33%  more  calking  than  the  engines  equipped 
with  brick  arches.  There  is  no  question  as  to  the  value  of  the 
brick  arch,  especially  from  the  theoretical  standpoint,  and  if  we 
can  save  from  12  to  15%  of  the  cost  of  the  coal,  in  other  words 
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if  $1  spent  in  coal  without  brick  arch  can  be  reduced  to  85c  in  a 
locomotive  equipi>ed  with  brick  arch,  it  is  going  to  make  a  very 
large  saving  in  the  total  cost  of  coal,  which  is  in  itself  one  of  the 
principal  items  in  operating  expenses. 

Of  course,  the  other  side  of  it  is  the  cost  of  maintenance,  and 
from  the  figures  that  I  have  it  looks  as  if  that  was  not  a  very 
serious  problem.  There  is  one  danger  in  connection  with  the 
use  of  the  brick  arch,  and  that  is  the  possibility  of  the  inspector 
not  giving  the  tubes  proper  inspection.  It  is  a  pretty  difficult 
thing,  without  knocking  the  fire  out  of  the  boiler,  to  make  a 
proper  inspection  of  the  tubes,  and  because  of  this  there  is  a 
possibility  of  failure  on  the  road,  whereas,  if  the  actual  condition 
of  the  tubes  had  been  known  a  little  attention  would  have  pre- 
vented such  failure. 

\'ICE-PRESIDENT:  Mr.  D.  S.  Rice,  Boiler  Shop  Fore- 
man. P.  R.  R. : 

MR.  D.  S.  RICE:  I  have  had  some  experience  for  the  pa~i 
year  with  brick  arches,  but  Mr.  ]\Iaxfield,  our  Master  Mechrmic, 
has  told  you  about  all  I  could  say.  We  have  experienced  less 
ttouble  with  flue  leakage  and  flue  work  on  engines  equipped  with 
the  arch. 

\TCE-PRESIDEXT:      Mr.    W.    P.    Richardson.    Mechanical 
Engineer.  P.  &  L.  E.  R.  R. : 

]\IR.  \\'.  P.  RICHARDSON :  We  made  some  tests  with 
arches  under  conditions  as  Mr.  Redding  has  outlined  them,  and 
we  found  that  the  saving  on  freight  engines  was  not  very  great. 
We  ran  a  series  of  tests  of  about  thirty  trips  and  the  results  ob- 
tained were  so  low  in  efificiency  that  we  decided  to  re-run  the  tests 
until  we  had  satisfied  ourselves  that  the  results  were  correct.  We 
did  so  and  found  the  efficiency  was  only  a  3%  increase  over  what 
it  was  when  we  had  no  arches. 

VICE-PRESIDENT:  ^fr.  IVI.  A.  Malloy,  Master  Me- 
chanic. P.  R.  R. : 

MR.  M.  A.  MALLOY:  I  have  had  no  experience  with  the 
brick  arch  recently.  But  I  know  that  years  ago  any  economy 
that  was  shown  in  coal  was  ofifset  by  maintenance  and  the  length 
of  wait  for  the  engine  to  cool  off.  There  was  a  question  at  that 
time  whether  there  was  much  saving.  I  have  had  no  experience 
of  late  years.    The  arch  no  doubt  has  been  improved. 
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A^ICE-PRESIDEXT :  :Mr.  John  Howe,  Boiler  Maker  Fore- 
man. B.  &  O.  R.  R.: 

^IR.  JOHX  HOWE :  We  use  brick  arches  in  both  our  pas- 
senger and  freight  engines,  also  our  yard  engines,  and  we  have 
been  getting  good  results.  We  find  our  flue  leakage  reduced  con- 
siderable, and  a  great  saving  in  fuel  with  our  yard  engines  that 
are  equipped  with  arches. 

We  have  been  using  front  end  cinders  for  fuel  and  we  get 
good  results  from  same.  W"e  are  not  having  any  trouble  with 
our  arch  tubes  in  regards  to  blistering  or  leaking.  We  clean  our 
tubes  each  time  the  boiler  is  washed.  The  brick  arch  is  a  pro- 
tection to  flues  and  prolongs  their  life.  We  have  instructions  to 
equip  all  our  locomotives  w^ith  brick  arches.  I  think  the  arch  is  a 
great  benefit  to  a  locomotive. 

VICE-PRESIDENT:  ?.[r.  \\'.  J.  Graham.  Boiler  Inspector. 
L.  S.  &  M.  S.  R.  R. : 

:\IR.  W\  J.  GRAHAM! :  The  brick  arch  is  a  great  benefit 
to  the  locomotive  boiler.  The  new  design  of  arch  can  be  applied 
and  maintained  at  less  cost  than  the  older  designs  of  arches.  I 
was  present  in  a  road  foreman  of  engine's  office  when  an  efficient 
fireman  had  been  charged  with  fourteen  cases  of  low  steam  and 
he  w^as  about  to  be  taken  off  of  his  run,  that  he  had  earned  by 
good  and  faithful  service.  He  maintained  that  he  had  put  forth 
his  best  efforts  and  that  he  was  going  to  put  up  a  fight  for  his 
rights  to  hold  his  run  in  passenger  service.  He  said  that  he  did 
not  think  any  other  person  could  do  more  in  the  way  of  main- 
taining the  steam  pressure  in  boilers  than  he  had  done.  He  also 
declared  that  he  would,  with  the  aid  of  the  Firemen's  Brother- 
hood, make  an  effort  to  hold  his  run  against  the  decision  of  the 
Road  Foreman  of  Engines,  who  had  decided  that  this  fireman 
w^ould  have  to  take  a  freight  run.  After  the  fireman  had  made 
known  his  intentions  and  departed  from  the  office,  I  called  the 
Road  Foreman's  attention  to  the  fact  that  the  fireboxes 
of  engines  on  this  railroad  were  not  in  the  proper  condi- 
tion for  obtaining  and  maintaining  the  maximum  boiler 
steam  pressure.  I  stated  that  the  boxes  lacked  the  brick 
arch,  which  would  have  made  it  possible  for  this  fireman  to 
obtain  the  required  steam  pressure  and  avoid  failure.  The 
Road  Foreman   said   he  had  to   do  something;  that    he    would 
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have  to  answer  the  letter  from  his  ^Master  ]\Iechanic,  and  he 
thought  the  best  way  out  of  it  was  to  put  another  fireman  in  this 
man's  place.  Immediately  after  this  episode,  the  new  design  of  a 
brick  arch  for  low  boilers  was  applied  to  all  boilers  on  that  rail- 
way, and  after  a  demonstration  and  trial  the  brick  arch  enabled 
the  fireman  to  maintain  the  recjuired  steam  pressure  in  the  boiler. 
The  blame  previously  attached  to  the  firemen  is  now  taken  away 
and  they  are  all  good  firemen  with  the  aid  of  the  brick  arch.  The 
arch  tubes  used  for  the  support  of  the  arches  were  in  the  days 
past  hard  to  maintain.  These  tubes  now  can  be  cleaned  by  the 
use  of  a  turbine  cleaner  and  if  properly  used  at  every  wash-out, 
these  tubes  can  be  thoroughly  cleaned,  and  the  tubes  will  last  in 
service  for  a  greater  period.  There  is  also  a  filling  which  forms 
upon  the  arches.  This  filling  consists  of  a  honeycomb  which 
forms  on  the  tube  beads  and  upon  the  button-head  stays  in  the 
crown  sheet  and  then  falls  upon  the  top  of  the  arch,  and  with  the 
small  particles  of  fuel  added  make  a  clog  on  the  top  of  the  arches 
that  must  be  cleaned  off.  The  cleaning  of  the  top  of  the  arches 
can  be  accomplished  quickly.  I  have  cleaned  the  filling"  found 
upon  the  top  of  the  arch  in  a  locomotive  boiler  within  sixteen 
minutes  after  the  fire  had  been  withdrawn.  The  center  row  of 
bricks  which  forms  the  arch  can  be  removed  with  the  aid  of  a 
pair  of  tongs,  the  arch  cleaned  oft"  and  the  bricks  replaced.  A 
brick  arch  used  in  a  locomotive  fire  box  requires  a  little  atten- 
tion as  to  cleaning  off  the  filling  which  forms  upon  the  top  of 
the  same.  I  have  heard  it  said  tonight  that  it  takes  a  long  time 
for  an  arch  to  cool  off.  Brick  arches  properly  cleaned  and  cared 
for  cool  off  quickly  after  fires  have  been  withdrawn.  A  neglect- 
ed arch  will  retain  heat  for  a  long  time  on  account  of  the  heat 
in  the  filling  found  upon  the  top  of  neglected  arches. 

In  districts  where  fuel  is  furnished  at  a  very  low  cost  it  is 
thought  it  would  not  pay  to  apply  a  brick  arch.  I  would  suggest 
that  if  a  brick  arch  were  used  it  would  be  the  means  of  enabling- 
a  fireman  to  maintain  the  required  steam  pressures  and  would 
save  two  or  three  tons  of  fuel  for  each  hundred  miles  traveled. 
The  protection  the  arch  affords  the  tubes  is  a  feature  that  is 
worth  the  expenditure  on  all  locomotive  fire  boxes. 

VICE-PRESIDENT:  Mr.  H.  G.  Scheck.  Road  Foreman 
of  Engines.  P.  R.  R. : 
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MR.  H.  G.  SCHECK  :  W  c  are  not  using  any  arches  in  our 
engines  at  present,  nor  have  we  used  any  for  a  number  of  years. 
All  our  engines  several  years  ago  were  equipped  with  arches, 
but  I  think  it  was  on  account  of  the  expense  that  the  company 
discontinued  using  them.  The  watchword  of  railroads  today  is 
"economy."  If  arches  will  effect  the  economy  that  has  been  men- 
tioned here  this  evening,  I  am  safe  in  saying  it  will  not  be  long- 
before  all  the  railroad  companies  will  have  all  their  locomotives 
equipped  with  arches.  But  when  we  have  to  examine  the  stay- 
bolts  once  a  week,  imless  there  is  an  improvement  in  the  new 
arch  over  what  there  w'as  a  few  years  ago  in  the  old  ones,  there 
will  be  no  saving  effected,  as  the  old  arch  would  melt  together. 

When  the  gentleman  speaks  about  an  engine  being  brought 
on  the  pit,  the  fire  drawn,  the  arch  removed,  repairs  made  and 
arch  replaced,  all  in  sixteen  minutes.  I  want  to  tell  you  he  is 
going  some.  A\'hen  you  knock  the  fire  out  of  an  engine  that  is 
not  equipped  with  a  brick  arch  and  go  in  the  fire  box  sixteen  min- 
utes after  the  fire  is  out,  I  will  assure  you  that  you  will  be  pretty 
badly  scorched. 

There  is  no  doubt  in  my  mind  that  an  engine  equipped  with 
an  arch  will  save  considerable  coal  and  it  eliminates  a  certain 
percent  of  smoke,  but.  as  I  said  a  few  moments  ago.  it  is  the  cost. 
On  some  roads  running  their  ])Ower  close,  that  is,  on  short  lay- 
overs where  it  becomes  necessary  to  make  the  inspection  in  a 
hurry,  and  you  have  to  w-ait  for  the  arch  to  cool,  there  is  going 
to  be  more  or  less  delay.  The  gentleman  says  the  arch  costs 
three  dollars  and  some  cents  per  thousand  miles,  and  on  local 
runs  we  are  getting  from  four  to  six  thousand  miles  per  month 
out  of  an  engine,  and  if  you  have  to  put  in  a  new  arch  every  time 
you  examine  the  flues  and  stay  bolts,  it  means  considerable  money, 
but  there  is  no  question  that  an  engine  equipped  with  a  brick  arch 
will  save  coal. 

VICE-PRESIDF.XT:  ^Fr.  G.  X.  Orbin,  Engineer,  B.  & 
O.  R.  R. : 

MR.  G.  X.  ORBIX  :  I  do  not  think  that  I  can  add  much 
to  what  has  already  been  said  here  this  evening.  The  B.  &  O.  R. 
R.  Company  had  their  engines  equipped  with  brick  arches  about 
25  years  ago.  but  as  the  fire  boxes  were  small  at  that  time  the 
arches  had  to  be  removed  to  clean  or  caulk  the  flues.     The  arches 


Discussion — The  Relation  of  the  Urici<  iVrch.  205 

were  laid  on  angle  bars  that  were  supported  by  studs  in  the  side 
sheets.  I  think  the  company  discontinued  the  use  of  the  arch  on 
account  of  the  high  cost  of  maintenance. 

I  am  handling  at  present  one  of  the  1\.  &  ( ).  Class  Pi  A. 
which  is  a  Pacific  type  locomotive  equipped  with  an  arch,  and 
have  also  liandled  the  same  class  of  engine  without  an  arch,  and 
would  judge  that  there  is  a  saving'  of  fuel  of  about  from  10  to 
15  per  cent,  after  deducting'  cost  of  maintenance,  and  I  certainly 
think  the  arch  is  all  right. 

VICE-PRESIDENT:  ^Ir.  L.  L.  Sargent,  Assistant  Road 
Foreman  of  Engines,  P.  R.  R. : 

MR.  L.  L.  SARCxEXT :  While  I  am  favorable  to  the  brick 
arch,  I  do  not  think  I  can  add  anything'  to  what  has  already  been 
said. 

I  would  like  to  ask  a  question :  How  close  should  the  brick 
arch  be  to  the  flue  sheet  to  get  the  best  results  ? 

MR.  NEFF:  That  is  a  matter  that  depends  a  great  deal 
upon  conditions.  I  should  sav  that  the  ideal  way  would  be  to 
have  no  space.  There  are  a  great  many  places  where  you  can 
not  run  them  that  way  unless  you  knock  the  fire  at  both  ends  of 
the  road  and  pay  a  good  deal  of  attention  to  keeping  the  arch 
cleaned  ofif.  Some  people  would  not  try  to  run  an  arch  that  way 
at  all,  while  other  people  get  very  good  results.  As  I  say,  the 
local  conditions  govern. 

Certain  kinds  of  coal  will  have  a  tendency  to  carry  over. 
If  vou  have  coal  with  a  good  deal  of  dust  in  it,  or  if  you  have  a 
coal  that  will  cause  a  clinker  to  form  on  the  crown  bolt  and  drop 
ofif,  you  are  liable  to  get  into  trouble  with  an  arch  tight  to  the 
front  sheet.  Another  thing,  the  draft  of  the  engine  has  a  great 
deal  to  do  with  it.  If  you  can  so  draft  the  engine  that  the  bot- 
tom flues  will  always  be  very  active,  a  great  deal  of  the  fine  par- 
ticles that  go  over  will  go  on  through.  If  the  lower  flues  are, 
sluggish  the  arch  is  liable  to  get  banked  up  on  top.  I  think  the. 
proper  thing  to  do  where  clearance  is  neccessary  is  to  have  about, 
a  5"  space.  I  do  not  think  it  should  be  any  more  than  just 
enough  to  prevent  accumulation  on  top.  As  I  said,  the  ideal  way 
would  be  not  to  have  any  space  there.  But  if  there  is  much  fill- 
ing up,  you  have  got  to  have  about  5"  in  order  to  keep  clear.  We 
can  not  give  anv  hard  and  fast  rule  on  that.    I  have  heard  heated 
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arg'umeiits  on  that  ver}-  i)oint  1)et\veen  ditterent  men  on  the  same 
division. 

MR.  SARGEXT :  ]My  experience  has  been  that  where  there 
is  a  space  between  the  arch  and  the  flue  sheet  the  engine  steams 
better  and  the  lower  flues  do  not  clog  up,  but  as  the  distance  be- 
tween the  arch  and  flue  sheet  is  increased  you  increase  the  liabil- 
ity of  cold  air  coming  in  contact  with  the  flue  sheet,  thus  caus- 
ing leaky  flues,  and  you  do  not  get  all  the  benefit  you  expect  from 
the  use  of  the  arch,  and  I  thought  there  was  a  certain  space  that 
could  be  allowed  between  the  flue  sheet  and  arch  that  would  per- 
mit the  dirt  to  fall  through  and  still  keep  the  flue?  protected  from 
cold  drafts. 

^IR.  XEFF:  You  are  correct  in  that.  ( )ne  of  the  chief  ben- 
efits from  the  arch  is  the  protection  of  the  flues.  If  you  run  the 
arch  down  close  to  the  flue  sheet  you  protect  it  from  the  cold  draft 
coming  up  and  causing  that  uneven  distribution  of  temperature 
on  the  flue  sheet.  But.  on  the  other  hand,  if  the  arch  fills  up 
badlv  a  bunch  of  stopped-up  flues  will  start  an  engine  to  leaking" 
about  as  (juickly  as  cold  air  will. 

]\1R.  REDDIXG:  \\"e  have  found  with  the  coal  we  are 
using  that  we  can  get  very  good  results  by  keeping  the  two  cen- 
ter brick  down  against  the  flue  sheet  and  the  side  brick  back 
about  5".  That  seems  to  allow  sufficient  space  for  the  passage  of 
the  cinder. 

VICE-PRESIDEXT:  AFr.  ^^^  L.  Trout.  Engine  House 
Foreman,  P.  R.  R. : 

]\IR.  \\'.  L.  TROUT :  It  has  been  a  good  many  years  since 
I  have  had  any  experience  with  the  brick  arch,  and  the  experi- 
ence I  had  then  was  not  very  favorable  to  it.  It  was  more  detri- 
mental than  anything  else,  as  the  cost  of  maintenance  and  time 
consumed  in  the  engine  house  getting  engines  ready  for  service, 
when  it  was  necessary  to  remove  the  arch,  ofifset  any  benefits  that 
were  derived  from  it.  But  I  think  these  latter-day  arches  are 
a  great  improvement  over  the  old  style,  when  they  are  so  ar- 
ranged that  they  can  be  partially  removed  without  causing  such 
great  delays. 

MCE-PRESIDEXT :  We  woifld  like  to  hear  from  ^Ir. 
X.  Suhrie.  Special  Engineman.  P.  R.  R. :  He  did  not  hear  the 
paper,  but  I  believe  he  can  talk  on  the  subject  from  experience. 
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AIR.  X.  SUHRIE:  I  was  unable  to  arrive  in  time  to 
hear  the  paper,  but  I  want  to  state  that  I  am  very  much  in  favor 
of  the  brick  arch  for  the  reason  that  in  present-day  service  re- 
quired from'  locomotives  the  exactions  are  such  that  anything 
that  will  increase  the  boiler  efficiency  is  a  very  necessary  adjunct, 
and  there  can  be  no  question  but  that  the  brick  arch  will  increase 
the  locomotive  boiler  efficienc}',  and,  in  addition,  will  assist  very 
greatly  in  reducing  smoke  nuisance  at  terminals  and  when  on  the 
road.  However,  this  reduction  is  more  marked  when  on  the  road, 
as  the  arch  is  not  heated  to  a  high  temperature  when  around  ter- 
minals. Its  chief  Ix-nefit  at  terminals  is  that  the  building-up  pro- 
cess of  fires  is  not  so  necessary,  as  it  breaks  the  draft  wdien  start- 
ing trains  from  terminals.  I  happen  to  be  following  up  the  trial 
of  ''K29"'  Locomotive  No.  3395,  at  present  on  the  Pennsylvania 
Railroad,  and  anybody  questioning  the  efficiency  of  the  brick 
arch  and  the  Crawford  Underfeed  Stoker,  as  a  smoke-consuming 
device,  is  invited  to  make  a  trip  with  me  over  the  Pittsburgh 
Division.  AAdicn  we  are  receiving  proper  results  from  the  Craw- 
ford Underfeed  Stoker,  and  the  proper  size  brick  arch  is  in  place, 
there  is  absolutelv  no  smoke  emitted  when  this  locomotive  is 
doing  very  hard  service. 

On  the  matter  of  maintenance  of  brick  arch,  it  goes  without 
saving  that  the  engine  terminals  are  very  badly  outgrown,  and  I 
feel  that  our  sho])  people  have  a  very  just  cause  for  complaint, 
but  this  trouble,  I  sincerely  hope,  will  be  overcome  so  that  the 
brick  arch  may  be  maintained  in  good  condition  on  all  modern 
locomotives,  which  is  the  practice  abroad,  and  is  very  necessary 
here,  as  the  fuel  economy  is  a  vital  question  as  well  as  the  smoke 
nuisance,  and  is  becoming  more  so  with  the  acceleration  of  com- 
mercial growth  and  the  necessity  for  an  increase  in  size  and 
power  of  locomotives,  and  for  this  reason  our  firemen  wall  be 
compelled  to  fire  very  much  longer  than  formerly,  and  any- 
thing that  can  be  done  to  lessen  their  labor  and  at  the  same  time 
haul  the  tonnage,  is  a  factor  of  the  utmost  importance. 

The  application  of  the  brick  arch  has  been  productive  of  very 
good  results  at  terminals,  suburban  passenger  service  and  also 
through-line  service,  in  starting  out  of  the  large  terminals,  which 
latter  service  enables  us  to  use  low  volatile  coal,  in  which  case  the 
arch  is  not  so  much  needed  to  assist  in  the  combustion  of  the 
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coal  as  it  is  to  Isreak  the  draft  and  hold  the  coal  in  the  fire  box 
a  sufficient  length  of  time  to  burn. 

A^CE-PRESIDEXT :  Can  you  tell  us  what  the  saving  of 
coal  is  between  Altoona  and  Pittsburgh  with  the  new  engine  over 
the  old  type? 

!MR.  SUHRIE :  I  could  not  say  definitely,  as  we  have  not 
yet  made  any  weighed  coal  tests. 

A'ICE-PRESIDEXT :    But  there  is  a  considerable  saving? 

MR.  SLHRIE:  Yes.  sir;  a  very  remarka1)le  saving.  I 
am  satisfied  at  least  about  40^  as  against  saturated  steam  loco- 
motives. 

MCE-PRESIDEXT:  ^Ir.  Stucki.  have  you  anything  to 
say  on  the  subject: 

]\IR.  A.  STUCKI :  I  am  very  glad  to  have  had  the  oppor- 
tunity to  be  here  tonight.  It  was  just  the  kind  of  a  paper  we 
wanted,  short  and  right  to  the  point. 

I  would  like  to  know  just  what  the  development  in  the  build- 
ing of  the  arch  has  been,  how  we  started  and  what  we  have  come 
to,  as  several  speakers  mentioned  the  original  arch  not  being 
satisfactory.  At  the  same  time  I  would  like  to  ask  Air.  Nefif 
whether  any  arches  have  been  used  by  him  in  connection  with  air 
inlet  above  the  fuel  bed,  because,  as  he  has  said,  one  of  the  func- 
tions of  the  arch  is  to  make  a  combustion  chamber  out  of  the  fire 
box.  Mr.  Xeff  also  spoke  about  getting  the  whole  grate  area 
active  so  as  to  supply  the  air  necessary.  Both  these  points  have 
occasionally  been  accomplished  in  another  way,  namely :  by  sup- 
plying air  from  the  top,  with  excellent  results,  too. 

Another  way  of  measuring  the  efficiency,  and  I  think  a  good 
one,  is  to  go  by  the  amount  of  water  evaporated.  Possibly  that 
would  give  us  the  most  reliable  way  of  getting  at  the  saving  of 
the  arch. 

AIR.  X'EFF :  \\'ith  regard  to  the  development,  the  brick 
arch  is  pretty  old.  It  is  over  50  years  old.  Brick  arches  were 
first  used  in  this  country  at  the  time  wdien  we  went  from  wood 
burners  to  coal  burners.  The  original  arch.,  as  I  understand  it. 
was  built  up  of  9"  arch  brick  like  the  roof  of  a  furnace  or  an 
oven.  That  is  where  it  got  its  name  of  an  arch.  But  today  there 
are  probably  90%  of  our  so-called  arches  that  are  not  in  the 
form  of  an  arch  at  all.     Thev  are  baffles.     But  with  the  original 
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design  of  arch,  where  supported  with  angle  irons  or  lugs  on  the 
side  sheets,  it  was  necessary  to  put  in  a  form  and  build  up  the 
arched  roof  and  let  it  set.  That  was  too  expensive  in  point  of 
time.  Then  if  there  was  occasion  to  do  any  boiler  work,  such  as 
testing'  stay-bolts,  caulking  flues,  or  rolling  flues,  the  arch  had  to 
come  down  and  be  renewed.  The  proper  way  to  do  is  to  use 
^hort  units  on  arch  tubes,  the  units  spanning  from  tube  to  tube,  and 
in  that  way  each  longitudinal  course  is  separated  from  its  adjacent 
course  and  only  a  small  part  of  the  arch  need  be  disturbed  when 
boiler  work  is  necessary.  That  has  been  in  development  for  some 
time.  I  think  it  is  brought  up  now  to  a  state  of  development 
where  the  maintenance  cost  is  quite  materially  reduced. 

Now.  as  to  the  point  in  regard  to  introducing  air,  mentioned 
by  Mr.  Stucki,  in  some  case?  I  think  it  is  quite  a  valuable  thing 
to  introduce  air,  provided  you  introduce  it  in  the  right  way  and 
at  the  right  i)lace.  The  air  should  be  heated.  We  are  doing  that 
now  in  the  Gaines"  Combustion  Chamber  baffle  by  bringing  out- 
side air  up  through  cores  in  the  brick.  The  brick  is,  of  course, 
at  an  almost  incandescent  temperature  and  it  heats  the  air  some- 
what. The  air  is  dischargefl  backward  toward  the  door  to  meet 
the  gases  and  engage  them  before  they  get  into  the  combustion 
chamber.  That  is  effective  in  reducing  the  smoke  and  in  doing 
that,  of  course  it  improves  combustion.  I  do  not  know  that  I 
could  quote  any  figures.  Mr.  Anthony  may  have  some  figures  on 
that.  I  think  myself  there  is  a  great  future  for  it  in  fire  boxes 
wdiich  are  designed  to  take  such  an  arrangement.  You  should 
design  the  firebox  with  sufficient  area  inside  the  mud  ring  to 
allow  you  to  take  at  least  30"  oft'  the  front  end  of  the  grate  and 
still  have  grate  surface  enough  to  give  you  good  results.  I  think 
if  you  attempt  to  do  that  with  old  engines  you  may  find  the  grate 
area  so  reduced  that  your  rate  of  combustion  would  run  up.  and 
whenever  your  rate  of  combustion  runs  up  materially  your  ef- 
ficiency runs  down.  I  think  there  is  a  future  for  the  firebox 
built  with  that  idea  in  view.  I  think  that  is  the  cheapest  kind  of 
combustion  chamber  to  run.  I  know  it  is  a  great  saving  on 
flues. 

AIR.  STLTKI:  As  I  then  understand  it.  the  arch  has  not 
been  perfected  in  efficiency .  strictly  speaking,  but  has  been  very 
much  improved  otherwise,  so  as  to  reduce  maintenance  cost. 
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In  regard  to  the  Gaines'  firebox,  I  may  say  that  it  cut  the 
fuel  down  from  152  pounds  to  102  pounds  per  1,000-ton  miles. 
But  I  was  wondering  whether  you  ever  made  any  experiments 
Avith  other  combustion  fireboxes,  or  whether  so  far  you  have  only 
tried  the  Gaines'  firebox. 

]\IR.  XEFF :  I  have  done  a  great  deal  of  work  on  wdiat  is 
called  the  Wade-Xicholson  hollow  arch,  set  very  much  like  the 
ordinary  arcli.  but  with  cored  air  passages.  This  shows  some 
economy  over  an  ordinary  arch  by  bringing  air  in  up  the  inclined 
arch  through  thimbles  in  the  water  leg  and  carrying  the  air  back 
and  discharging  it  at  the  top  end  of  the  arch. 

There  was  a  series  of  tests  run  on  a  hollow  arch  of  that 
kind  at  St.  Petersburg.  Russia,  some  years  ago  that  showed  re- 
markable economy,  but  we  find  that  a  vertical  Gaines'  wall  prop- 
osition is  a  more  practical  thing  to  maintain  and  we  believe  gives 
all  the  benefits  that  the  hollow  inclined  bafile  gives,  provided  you 
have  your  firebox  big  enough  in  the  first  place  to  allow  such  an 
arrangement  to  be  employed  without  cutting  down  your  grate 
area. 

There  is  a  .system  of  introducing  air  over  a  back  arch  (an 
arch  crowned  up  over  the  fire  door)  which  is  quite  efifective  in 
reducing  smoke,  but  whether  there  is  any  increase  in  real  ef- 
ficiency in  evaporating  water  is  some  question.  I  think  there  is  a 
liability  of  an  excess  of  air  at  a  point  wdiere  it  does  not  do  as 
much  good  as  if  you  had  the  air  coming  up  through  a  hot  bafifle 
wall. 

The  firing  question  is  a  very  important  one.  The  fire  should 
be  thin  enotigh  so  that  sufficient  air  can  come  up  through  the 
grates  from  liberal  openings  in  the  ash  ]ian.  The  Gaines'  combus- 
tion scheme  brings  an  additional  su])])ly  of  air  up  in  a  peculiar 
way  through  a  hot  wall  of  brick  and  catches  the  volatile  gases 
as  they  turn  over  the  top  of  the  arch,  im])r()ving  the  conditions  of 
combustion  as  well  as  reducing  smoke. 

MCE-PRESIDEXT:  Could  Mr.  Anthony  add  anything 
to  the  remarks  ? 

AIR.  J.  T.  .KXTHOXV  (Assistant  to  Mr.  XefF)  :  I  have 
had  about  five  years'  experience  with  the  Gaines'  Combustion 
Chamber  and  so  far  as  I  know  it  has  been  verv  successful  in  fuel 


Discussion — The  Relation  of  the  Brick  Arch.  211 

saving,  ahating  smoke  and  cinder  nuisance,  and  prolonging-  life 
of  flues. 

The  first  engine  equipped  with  this  device  was  a  2ix32-inch 
Consolidation  which  originally  liad  a  narrow  firehox  with  34 
square  feet  of  grate.  This  firehox  was  replaced  hy  a  new  one 
7  feet  wide  and  with  56  square  feet  of  grate,  the  hox  being  made 
long  enough  to  provide  a  25"  conVoustion  space  between  the  back 
of  the  wall  and  the  flue  sheet. 

(Jn  test  this  engine  showed  a  coal  saving  of  about  40%  over 
sister  engines  with  narrow  firebox  and  Security  Arch,  and  a  sav- 
ing of  i~,%  over  22x30-inch  Consolidation  with  54  square  feet  of 
grate  equipped  \\  ith  Security  Arch,  while  the  evaporation  was  in- 
creased from  6  to  S'}^  pounds  of  water  per  pound  of  coal. 

The  introduction  of  heated  air  at  the  top  of  the  bridge  wall 
seems  to  practically  kill  all  smoke,  while  the  baffling  effect  of  the 
wall,  taken  together  with  the  low  draft  ( efifected  by  increasing 
the  size  of  the  exhaust  nozzles  on  engines  equipped  with  the 
Gaines'  Arch  )  reduces  the  cinder  loss  at  stack  to  a  minimum. 

Recently  on  the  Central  of  Georgia  Railway  they  bricked 
off  combustion  chambers  in  some  of  their  wide  firebox  Consoli- 
dations, reducing  the  grate  area  from  54  to  36  square  feet,  and 
these  engines  with  a  small  grate  and  combustion  chamber  are 
hauling  the  same  tonnage  and  burning  a  little  less  coal  jier  square 
foot  of  grate  than  the  other  engines. 

The  attached  cut  illustrates  the  Gaines'  Combustion  Cham- 
ber as  applied  to  a  recent  lot  of  Pacific  type  engines  built  by 
Baldwin  for  the  Central  of  Georgia,  and,  as  shown,  consists  of  a 
hollow  firebrick  wall  supported  on  a  steel  casting,  which  is  se- 
cured to  mud-ring  at  each  side.  Air  is  taken  in  at  the  bottom 
through  the  funnels,  is  heated  up  as  it  passes  through  the  incan- 
descent firebrick  wall  and  is  discharged  through  five  2^"  air- 
ducts  back  into  the  firebox,  wdiere  it  meets  the  gases  of  combus- 
tion as  thev  pass  over  the  wall.  The  wall  is  braced  in  the  rear  by 
cast  into  buck-stavs  to  prevent  toppling  and  the  bottom  of  com- 
bustion chamber  is  made  of  cast  iron  plates  supported  on  angle 
irons  and  protected  with  firebrick  to  prevent  burning  out.  In  the 
bottom  of  combustion  chamber  is  shown  a  spark-hopper  with  an 
air-tight  sliding  cover  through  which  all  cinder  accumulation  can 
be  drawn  off  when  necessary.     As  the  gases  expand  after  passing 
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over  the  wall  the  velocity  is  considerably  reduced  and  most  of 
the  cinders  are  deposited  at  this  point,  thus  preventing  any  ac- 
cumulation in  the  flues. 

MR.  REDDIXG:  ^Ir.  Anthony's  statement  gives  the  keynote 
of  the  situation.  They  were  able  to  increase  their  evaporation 
from  6  to  8^/2  pounds  of  water  to  the  pound  of  coal.  That 
means  they  were  burning  a  very  poor  quality  of  coal.  That  is 
the  reason  we  do  not  get  similar  results,  because  we  can  get  an 
evaporation  of  ten  pounds  without  using  an  arch.  So,  as  the 
gentleman  stated,  with  poor  fuel  you  get  better  results  and  show 
a  better  saving  than  where  you  use  good  coal,  though  there  is 
some  saving  still  to  be  efifected  with  good  coal.  But  the  fact  that 
they  were  only  getting  6  evaporation  shows  that  they  w-ere  us- 
ing a  very  inferior  grade  of  coal. 

I\IR.  AXTHOXY :  Yes  ;  using  a  very  inferior  grade  of  coal 
(run  of  mine  with  13%  ash  and  30%  volatile,  13,000  B.  T.  U. 
per  pound  of  coal  and  55%  fixed  carbon)  on  an  engine  that  was 
a  very  poor  steamer. 

\'ICE-PRESIDEXT :  Are  there  any  others  sufficiently  in- 
terested in  this  subject  to  speak  or  ask  questions?  If  so,  we  will 
be  glad  to  hear  from  them. 

^IR.  J.  COLE :  I  would  like  to  ask  Mr.  Xeft  if  he  does  not 
think  that  in  these  larger  locomotives  that  are  equipped  with  com- 
bustion chambers  the  lessening  of  flue  troubles  is  not  jdue  to  a 
great  extent  to  the  shortening  of  the  flues? 

]\IR.  XEFF  :  If  I  imderstand  your  question  correctly  the 
condition  is  a  combustion  chamber  with  short  flues. 

]\IR.  COLE:  Most  of  the  engines  that  have  combustion 
chambers  formed  out  of  the  back  flue  sheet  are  generally  long 
boiler  engines,  and  in  the  same  size  of  locomotive  without  the 
combustion  chamber  they  would  have  in  the  neighborhood  of  21 
or  22'  fliies.  \\'hen  you  make  a  combustion  chamber  out  of  the 
back  flue  sheet  that  shortens  up  the  flue  to  between  18'  and  19'. 
And  a  shorter  flue,  with  the  experience  I  have  had  I  have  found 
we  have  less  flue  trouble. 

MR.  XEFF:  You  are  entirely  right  about  that.  A  com- 
bustion chamber  engine  is  a  good  deal  lighter  on  flue  trouble  than 
a  long  flue  engine  with  ordinary  back  flue  sheet.     ]jut  the  figures 
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given  on  reduction  of  flue  troubles  are  comparative  figures  on 
similar  engines  with  long  flues  and  the  ordinary  flue  sheets.  I  do 
not  think  you  can  make  as  much  showing  from  an  arch  in  a  com- 
bustion chamber  engine  in  the  matter  of  reduction  of  flue  trou- 
bles as  you  can  in  the  more  common  type  of  locomotive  boiler. 

VICE-PRESIDEXT:  Has  any  on  else  anything  to  sug- 
gest? If  not,  would  you  like  to  add  anything  more  to  what  you 
have  said,  ]\Ir.  Xeft'? 

MR.  NEFF:  There  are  a  few  points  I  would  like  to  speak 
on.  I  was  much  interested  in  what  Air.  Redding  and  Mr.  Rich- 
ardson said  in  regard  to  freight  engines  that  did  not  make  a  good 
showing.  I  am  not  familiar  with  the  conditions  under  which 
those  engines  operate  or  what  kind  of  coal  you  use,  but  I  am 
somewhat  familiar  with  the  design  of  the  firebox.  Those  are  ten- 
wheel  and  consolidated  engines  ? 

,MR.  REDDIXG :    Yes. 

AIR.  NEFF:  The  wide  firebox  ten-wheel  engines  and  a 
great  many  wide-box  consolidated  engines  have  not  an  ideal  fire- 
box to  run  an  arch  in.  You  are  ([uite  limited  as  to  the  firing  clear- 
ance on  account  of  the  shallowness  of  the  throat.  As  I  said  in 
mv  paper,  the  design  of  the  firebox  had  a  great  deal  to  do  with 
that.  Take  the  Alikado  type  engine,  the  Pacific  type,  the  Prairie 
type,  or  the  Atlantic  type,  where  there  is  ample  room  for  a  deep 
firebox,  and  you  can  get  a  distance  from  the  grate  surface  to  the 
arch  at  the  flue  sheet  of  18  to  20".  With  a  good  many  of  the  wide 
box  ten-wheel  and  Consolidated  engines  you  find  that  space  lim- 
ited down  to  the  neighborhood  of  12  to  15",  and  it  does  not  take  a 
very  heavy  fire  to  be  built  up  to  the  arch,  and  when  that  condition 
occurs  the  live  grate  area  becomes  reduced.  That  means  an  in- 
crease in  the  rate  of  combustion  over  the  remainder  of  the  grate 
area,  and  any  increase  in  the  rate  of  combustion  runs  down  the 
efficiency  of  your  grate.  So  possibly  that  might  account  for  the 
comparatively  poor  showing  in  some  classes  of  engines.  I  think, 
in  the  Mikado  type  of  engine  or  any  other  type  of  freight  engine 
where  you  have  a  good  depth  of  throat  you  will  find  practically 
the  same  economy  that  you  will  from  the  passenger  engine  with 
the  same  kind  of  box.  The  economy  depends  largely  on  the  rate 
of  combustion.     \Miere  combustion  is  slow,  that  is  30  to  40  lbs. 
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of  coal  per  square  foot  of  grate  per  hour,  there  is  not  the  chance 
for  the  showing  that  you  have  where  the  rate  is  high. 

Another  ])oint :  in  regard  to  the  cost  of  maintenance  where 
]\Ir.  Redding  says  it  is  much  less  than  what  the  Boiler  ^^larkers 
show.  You  must  remember  that  the  Boiler  ^Makers'  report  was 
from  thirty  some  railroads,  on  some  of  which  the  conditions  are 
different  from  what  they  are  with  Air.  Redding  and  ]\Ir.  Max- 
fielfl.  A  good  many  reported  on  old-style  conditions,  where  it 
means  knocking  the  arch  out.  That  expression  of  "knocking  out 
the  arch"  is  dying  out.  h(nvevcr.  That  system  is  not  used  on 
such  roads  as  Air.  Redding's  and  Mr.  ^Maxfield's.  It  is  possible 
f(jr  them  to  be  economical  in  the  use  of  brick.  AMiere  thev  used 
to  knock  out  a  whole  arch,  costing  four  or  five  dollars,  thev  now 
remove  only  a  section  and  lose  only  a  few  pieces  costing  probablv 
a  dollar. 

The  Boiler  ^Makers"  report  shows  every  irem  of  expense  that 
can  be  attributed  to  the  use  of  an  arch.  The  cost  of  the  brick 
iself  will  probably  be  less  than  half  of  the  "item  shown  as  total 
maintenance  cost  in  the  Boiler  Makers'  report. 

In  the  matter  of  waiting  for  engines  to  cool  down,  ]\Ir.  Gra- 
ham ])ut  that  in  a  pretty  good  way.  I  do  not  think  it  is  necessary 
for  an  engine  to  cool  down.  I  have  removed  without  breakage 
every  brick  out  of  a  firebox  in  less  than  an  hour's  time  after  the 
enging  came  off  the  pit.  That  is  not  very  long  to  wait.  You 
usually  have  an  hour  of  dead  time  on  the  engine.  Some  ])laces 
the\'  may  not.  But  you  will  have  that  time  at  least  once  a  week 
or  at  every  washout  period  when  work  can  be  done,  such  as  blow- 
ing out  flues  and  l;esting  stay  bolts.  The  period  Tor  washout,  stay- 
holt  test  and  flue  cleaning  should  be  arranged  coincident,  then 
there  will  be  no  delay  attributable  to  the  arch. 

I  was  interested  in  Mr.  Howe's  remarks  about  burning  front- 
end  cinders.  There  is  a  great  reduction  in  cinder  throwing  due 
to  the  use  of  an  arch.  '  I  think  it  is  safe  to  say  that  there  is  50% 
less  cinders  thrown  when  a  good  liberal  arch  is  used  that  when 
no  arch  is  used.  Cinder  nuisance  is  almost  as  objectionable  as 
smoke  nuisance. 

]Mr.  Graham  also  s])oke  about  arch  tube  cleaning.  That  is  a 
A-ery  important  thing.  Mr.  Redding"  mentioned  about  a  man  at 
the  I)Oiler  Makers'  convention  '^peaking  of  getting  three  weeks' 
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hfe  out  of  an  arch  tube.  1  am  famihar  with  that  particular  case. 
It  is  an  extreme  condition.  There  is  something'  the  matter. 
I  do  not  know  just  what  it  is,  but  a  good  arch  tube  kept  free  from 
scale,  should  last  a  year.  The  Boiler  Makers'  report  showed  an 
average  life  the  country  over  of  14  months,  and  some  of  them 
reported  a  great  deal  longer  life  than  14  months.  So  much  de- 
pends on  the  care  of  the  tubes  and  keeping  them  clean,  after  hav- 
ing the  right  material  in  the  tubes  in  the  first  place.  The  best 
tubing"  should  be  used,  regardless  of  price.  The  setting  of  the 
tube  is  an  important  thing.  The  tube  should  project  through  the 
sheets  liberally,  ^ys  or  j/S"  and  then  rolled  and  belled  out.  Some 
bead  them  over.  If  they  project  }i,  or  y2"  and  are  liberally  belled 
there  is  no  danger  of  them  pulling  out.  I  do  not  believe  I  have 
ever  heard  of  an  arch  tube  disaster  in  the  last  three  years.  I  be- 
lieve it  is  because  of  the  education  along  the  line  of  setting  arch 
tubes. 

ATCE-PRESIDEXT:  Is  there  anything  further  to  be 
added  ? 

!MR.  STL'CKI:  It  has  been  shown  that  the  results  with  im- 
proved firebox  conditions,  even  with  the  Hues  shortened  two  or 
three  feet,  are  far  superior  to  those  obtained  in  ordinary  fireboxes 
and  full-length  tlues.  Hence  it  is  plain  that  the  conditions  in  the 
latter  case  will  stand  imj^rovement,  and  a  good  deal  at  that. 

I\IR.  REDDING:  I  would  like  to  ask  one  more  question. 
^Ir.  Xefif  has  had  a  great  deal  of  experience  in  equipping  loco- 
motives with  arches  and  working  out  difir'erent  designs  of  front 
ends  to  make  boilers  steam  more  freely.  I  would  like  to  find  out 
whether  he  has  been  able  to  develop  a  front  end  in  combination 
with  a  brick  arch  which  practically  burns  up  all  the  cinders  ?  I 
would  like  to  know  whether  he  finds  in  going  over  the  country 
that  there  is  much  improvement  made  along  that  line  or  whether 
it  is  possible  to  so  arrange  the  front  end  or  brick  so  as  to  prac- 
tically eliminate  the  cinder  trouble. 

^'dR.  XEFF:  W'e  have  not  made  any  particular  study  of 
the  front  end  in  connection  with  the  arch.  The  front  end  should 
be  so  adjusted  as  to  allow  an  even  distriljution  of  the  pull  on  the 
gases  through  all  the  fines.  However  you  accomplish  it,  that  is 
the  end  in  view.    Dift'erent  roads  have  different  ways  of  doing  it. 
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I  have  no  information  to  give  along  the  line  of  any  special  devel- 
opment. 

yiK.  REUDIXG:  I  do  nut  want  to  leave  the  impression 
that  we  do  not  favor  the  arch  or  that  we  do  not  thoroughly  ap- 
prove of  it.  though  we  do  not  find  very  much  saving  of  coal  in 
freight  engines.  \\'e  would  not  give  it  up  on  passenger  engines, 
and  we  may  go  to  it  in  freight  engines  yet. 

I  feel  that  this  has  been  a  very  profitable  evening  for  me 
and  I  think  for  the  other  members,  and  I  WMsh  to  ofifer  a  motion 
that  we  extend  to  3irr.  Xeff  a  vote  of  thanks  for  his  very  able 
paper  and  discussion. 

The  motion  was  duly  seconded  and  carried  by  unanimous 
vote. 

MCE-PRESIDEXT:  As  this  is  the  last  meeting  of  the 
Club  before  the  stnnmer  vacation,  I  wish  to  urge  upon  you  that 
when  the  fourth  Friday  of  September  comes,  every  member  of 
the  Club  who  can  possibly  attend  will  be  here.  Luncheon  will  be 
served  in  the  usual  place  after  the  close  of  this  meeting. 

If  there  is  nothing  further  a  motion  to  adjourn  will  be  in 
order. 

OX  :\IOTIOX,  Adjcnirned  at  9:50  P.  X.. 
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West  Street  Bldg., 
New  York,   N.   Y. 


Peoples  Gas  Bldg., 
Chicago,    Ills. 


TURNBUCKLES 


Car 


Forcings 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,  CLEVELAND,  OHIO 

DROP  FOBGINGS  FROM  i^  T0 100  POUNDS 

STEEL  CAR  FORGE  COMPANY 


PITTSBURGH 


"FORGING  SPECIALISTS' 

NEW  YORK 


CHICAGO 


This  Space  For  Sale. 


eSTABUSHCe    1884 


SIPE'S  JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  D8K  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY 


CHICAGO.  ILL.  JAMES  B.  SIPE  &  CO.  Allegheny,  pa. 


This  Space  For  Sale 


A  NEW  BOOK  ABOUT  STEEL  BOILER  TUBES, 


'■'Jx^ 


ODERN 
BOILEK) 
TUBE 


(b) 
(c) 


We  have  just  issued  a  new  book   on  the  subject  of  steel  boiler  tubes,   containing 

information    as    follows : 

(a)      Illustrations    of  various    tests    applied    to    boiler    tubes. 
Standard    specifications. 

Twenty-six  pages  of  discussion  regarding  the  relative  merits  of  steel  and 
iron  boiler  flues.  This  discussion  is  quoted  verbatim  from  the  Official 
Proceedings  of  the  International  Master  Boiler  Makers'  Association,  years 
1909,   1910   and    1911. 

While  this  book  is   not  intended  for  general  distribution,  we  will  be  glad  tosend 

a  copy  free   to  anyone  whose  position   or  letter   head  would   indicate   a   legitimate 

use   for    same. 


NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES,  FRICK  BLDG.,  PITTSBURGH,  PA. 


DISTRICT 
SALES  OFFICES: 


ATLANTA 
CHICAGO 


BOSTOR         DENVER 
NEW  ORLEANS 


NEW  YORK 
PHILADELPHIA 


PITTSBURGH       SALT  LAKE  CITT 
ST.  LOUIS         ST.  PAUL 


PACIFIC  COAST  REPRESENTATIVES- 
U.  S.    STEEL   PRODUCTS   CO. 


}     PORTLAND         LOS  ANGELES 
EXPORT  REPRESENTATIVES— U,  S.  STEEL  PRODUCTS  CO.,  NEW  YORK  CITY. 


Gould  Coupler  Co. 


07FICES 

341-7  5;:i  Ave,  New  York 

The  Rookery, 

Cliicago 
Depew,  N.  Y. 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast  Stcei,  Depew,  N.  Y. 


Gould  Friction  Draft  Gear 
Gould  Couplers  Crown  Bolsters 


CLOSE  QUARTER  PISTON   AIR    DRILLS 

CAN  BE  OPERATED  IN  EXTREMELY 
CLOSE  QUARTERS. 
If  you  want  a  drill  for  corner  work  why 
not  have  one  that  can  be  used  anywhere? 
The  Thor  can  be  used  in  places  that  cannot 
be  reached  with  other  close  quarter  drills.  It 
is  the  most  compact,  powerful  and  durable. 
Don't  fail  to  test  the  Thor  before  placing  your 
order. 


SENT    ON    TRIAL: 


No.  9  Drill  in  Operation. 


INDEPENDENT  PNEUMATIC  TOOL  CO. 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN    FRANCISCO 


ifa 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.  BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

-^F»MRIC     BUILDING*^- 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


R&.ilway  and  M&.chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  w'h\%l  company 

MAXUFACTl'RKRS    OF 

''STAR  SPECIAL" 

Rfo-.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh,     Pa.  ■^i^^^S^^S^i   ^^ 

'  New  York   Office: 

Sayre,    Pa.  Cleveland,    O.  556    WEST    34th    STREET 

New    York    City,    N.     Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDG. 


Hmmion.  master  gar  Bmidersi 

The  M.  C.  B.  rules  of  interchange  .».  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  ^(/  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /^AK  maintenance,  brake  heads  and 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment, 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  III. 

lA/RITE     F'OR    S/\/V\F»LE     OF"  

Stabrite  Front  End  Paint 


yVlMDE    B^' 


Chas.  R.  Long,  Jr.  Company 


INCORPORATED 
MANUFACTURCRS  OF 


RAILWAY.  STATION   AND  ,   rfcITl«\7¥I    1    IT      WV 

BRIDGE  PAINTS.  1>\J  V  lO  V  11>1>E^,    I\  I  . 
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I  Nathan  Manufacturing  Co.  [ 

<  85  -  93  Liberty  Street,  New  York.  \ 

I  1612  Old  Colony  Building,  Chicago.  > 

I  Monitor,  Simplex  and  Nathan  Injectors  \ 
\  for  Locomotives 

;  AND  5 

Sight-Feed  Lubricators. 

\  All  Specially  arranged  for  Higb-Pressure  Engines.  S 

\    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

i  on  Cups,  Etc.  :• 

'-  SOLE  AGENCY     FOR  THE ;• 

>   Coale    Muffler    C$    Safety    Valve    Co.,   Inc.   < 

PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

•GCNERAL  offices:   HENRY  W.   OLIVER'.BLDG  ,  PITTSBURGH,   PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board  while  running. 


A  cat&lo^  or  cftll  by  Representativ* 
for  the  asking.     0     0     0     0     0 

HoEsteail  Valve  Mfj.  Co., 

Works:  Homestead,    Pittsburgh,  Pa. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 
CROSBY  STEAM  ENGINE  INDICATOR. 

with  Sargent's  Electrical  Attachment  for  tak- 
ing any  number  of  diagrams  simultaneously. 
MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :   ,  Boston,  New  York,  Chicago  and  London,  England. 
Send  for  Catalogue  and  Prices, 


rr 


BALLS 

VARNISH  REMOVER 


OXOLIN 


REGISTF  REO 
TH  E   I  uEAL  PAINT  OIL 


B.  G. 

SPIRITS 


=^ 


Ball  Chemical  Co. 


^ 


CHlC/\GO  Office, 

63  W.  Van  Buren  Street. 


Fulton  Bldg.,  PITTSBURGH,  PA, 


^ 


If  s  the  Ball  Bearings 


That  Reduce  the  Friction  and 
Increase  the  Efficiency  of  the 
New  Line  of 


Little  Giant 
Air  Drills 


Send  for  Circular  No.  102 


CHICAGO  PNEUMATIC  TOOL  COMPANY 


FISHER    BLDG. 
CHICAGO 


10-12   WOOD    ST. 
PITTSBURGH 


50   CHURCH   ST 
NEW   YORK 


GOLD  GftR  HEATING  &  LIGHTING  GO. 


MANUFACTURERS  OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


Healii  Apparatis  for  Railwai  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car  Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  Pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    IVIETAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVe    WEARING    PARTS, 

JOURNAL   pnp  |   FAST  PASSENGER  CAR  SERVICE. 
BEARINGS  """^  \   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    IVIETAL    COMPANY 

111    BROADWAY,    NEW   YORK 


DIXON'S 


AIR  BRAKE  GRAPHITE- 
GRAPHITE  PIPE  JOINT  COMPOUND  - 
SILICA-GRAPHITE  PAINT— 


Three  Dixon  Products  recognized  as  R.  R.  standards. 

LITERATURE  AND  SAMPLES  SENT  ON  REQUEST. 

MANLFACTLRED  ONLY  BY 

Joseph  Dixon  Crucible  Company 

ESTABLISHED    1827  JERSEY  CITY,   N.  J, 


MCB     COUPLERS 

TEMPORARY  STANDARD 

Manufactured  by 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo,  Sharon,  Melrose  Park. 


WeBWiidiBu 


Air  Brake   Operating  Efficiency 

Railroad  Companies  spend  in  the  aggregate  large  sums  for  air  brake 
equipment.  The  returns  are  measured  solely  by  the  functions  performed, 
which  in  turn  enable  certain  practical  and  far-reaching  economic  results  in 
freight   and    passenger   train   service. 

Repair  parts,  non-standard,  either  as  to  materia'  or  accuracy  of  dimen- 
sions, have  undesirable  consequences  in  the  direction  of  excessive  breakage  or 
wear ;  quick  action  when  not  desired ;  slid  flat  wheels,  and  other  expenses 
incident  to  imperfect  air  brake  operation,  which  greatly  reduce  the  net  in- 
come possible   from  brakes  properly    maintained. 

Westinghouse  Repair  Parts  embody  three  cardinal  e'ements,  viz.  :  Good 
^Material,    Best   Workmanship   and   Complete   Standardization. 

Westinghouse  Air  Brake  Co.,  F^ittsburgh,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


40  MORE  MALLETS  AFTER 
2  YEARS   SERVICE 


IMallets  on  the  Xorfolk  &  W  estcrn  are  saving  36  per  cent  in 
fuel.  One  Mallet  hauls  a  train  of  1180  tons  over  the  maximum 
2  per  cent  grades  on  the  mountainous  divisions.  Formerly  one 
twelve-wheel  and  one  Consolidation  were  required  to  do  the 
same  work.     This  has  saved  in  the  expense  of  double  heading. 

The  new  Mallets  embody  the  latest  development  of  the  past 
two  years.  This  means  that  they  will  give  still  greater  economj' 
in  operation.  We  know  this  from  records  of  our  more  recent 
:\Iallc.t5. 

AMERICAN  LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


The  Franklin  Mrc.  Co. 

C.  J.   S.   MILLER.   President. 
MANLFACTLRERS  OF 

'CORRn&ATEB  ASBESTOS  ROOFING  AND  SHEATHINl}" 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

ASBESTOS  RAILWAY  SLPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coverings.     Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing   (Patented) 

85%  Magnesia  Boiler  Lagging, 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 


STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  High-Power  Steel  Tools. 

NILES-BEMENT  POND  CO. 


Trinity   Building 
ttl    Broadway,   New  York 


pittsburgh,  pa. 

Frick  Building 


This  Space  For  Sale 


PNEUMATIC  TOOLS 


BUILT  TO 
WEAR: 

NOT  TO 
SELL." 


We  could  probably  build  a  "cheaper"  tool 
than  any  one  in  the  business — but  that  is 
not  the  policy  that  has  built  up  our  repu- 
tation. 

Ingersoll-Rand  Pneumatic  Tools  are  built  for 
the  satisfaction  of  the  user — not  merely 
for  our  own  profit. 

WE  BELIEVE  THAT  THERE  IS  AC- 
TUALLY MORE  SERVICE  IN  OUR 
PNEUMATIC  TOOLS  THAN  IN  ANY 
OTHERS. 

And  probably  this  means  more  in  pneumatic 
tools  than  in  any  other  class  of  machine. 


Air  Compressors 


Air  Hoists 


INGERSOLL  RAND  CO. 

NEW  YORK 

Pittsburgh  Office,  Farmers  Bank  Building 


This  Space  For  Sale 
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THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,      General  Manager 


J.  ROQERS  FLANNERY  &  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


THE  ASHTON   VALVE  CO. 


MAKERS  OF  THE 


filQUest  Grade  Muffler  and 
Open  Pop  Safety  Valves, 

Locomotive  Steam  and  Air 
Pressure  Qages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QtALITIES 

THAT   ARE   ABSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 


PRICES   MODERATE 


Manufactured    Only    By 


RESULTS    GREAT 


Hunt-Spiller  Nanfg.  Corporation 

W     B.   Leach,  Gcn'l   Manor.   &.  Treas. 


ofFicc  »«<D  works: 

363   DOR«~-HESTER  AVENUE 

SO.    BOSTON,    MASS. 


J.  G      PLATT, 
Mechanical   R tP^E  =  ENTATlWB 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railw&.y  Lubrication  2w  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER, 

further  particulars.  PRESIDENT 


FORT  PITT  MALLEABLE  IRON  CO. 

FITT5BURQH,  PENNA. 

MANUFACTURING  SPECIALISTS 
.     OF  MALLEABLE  CASTINGS 
FOR  THE  I^AILROAD  AND 
CAR  COMPANY  TRADE. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 
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Union  Spring  &  Manufacturing  Go. 
SPRINGS 

KENSINGTON  JOURNAL  BOXES 

(ALL  STEEL) 

PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL    OFFICE: 

OLIVER  BUILDING,      PITTSBURGH,  PA. 


NEW  YORK    -    50  Church  St. 
CHICAGO       -     Fisher  Building. 
ST.  LOUIS     -     Missouri  Trust  Building, 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 


OFFICIAL  PROCEEDINGS 

e/"  the 

Railway  Club   of  Pittsburgh. 


ORGANIZED  OCTOBER  l8.   19OI. 


Fisrt   Vice-President . 


OFFICERS.    1911-1912 

President. 

F.    R.    McFEATTERS, 

Supt.    Union    R.    R.    Co.,    Port    Perry,   Pa. 

Fiimnee  Conrmitire. 


A.  G.  MITCHELL,  Supt.,  Penna. 
R.    R.    Co.,    Pittsburgh,   Pa. 

Second  Vice-President. 

J.  T.  CARPiOLL.  Ass't  Gea'l  Supt. 
M.  P.,  15.  &  ().  1{.  R.  Baltimore,  Mil, 
Secretary. 
J.    B.    ANDERSON,    Chief    Clerk    to 
Supt.     Motive     Power,     Penna.     R. 
R.    Co.,   Pittsburgh,    Pa. 

Treasturr. 
J.   D.   McILWAIN. 

E.eecutire  Committee. 

L.  H.  TURNER,  S.  M.  P.,  P.  &  L. 
E.    R.  R.   Co.,  Pittsburgh,   Pa. 

P.  H.  STARK,  S.  R.  S.,  Pittsburgh 
Coal  Co.,  Coraopolis,   Pa 

D.  J.  REDDING,  Asst.  ^».  ^L  P., 
P.  &  L.  E.  R.  R.  Co.,  McKees 
Rocks,  Pa. 


D.  C.  NOBLE,  Prest.,  Pittsburgh 
.Spring  &  Steel  Co.,  Pittsburgh, 
Pa. 

S.  C.  MASON.  Sec'y,  McCon\vay  & 
Torley    Co.,   Pittsburgh,    Pa. 

C.  E.  POSTLETHWAITE,  Mgr. 
Sales,  Pressed  Steel  Car  Co.,  Pitts- 
burgh,  Pa. 

}ffmhfr!-hip  Committer. 

D.  M.  HOWE,  Manager,  Jos.  Dixon 
Crucible  Co.,   Pittsburgh,   Pa. 

A.  W.  CROUCH,  Dist.  Mgr.,  Dear- 
born Drug  &  Chemical  Works, 
Pittsburgh.    Pa. 

F.  M.  ISIcNULTV,  Supt.  M.  P.  & 
R.  S.,  Mon.  Conn.  R.  R.,  Pitts- 
burgh,   Pa. 

M.  A.  MALLOY,  ^L  M.,  Penna. 
R.   R.   Co.,   Pittsburgh,   Pa. 

A.    STUCKI,    Engineer, 
Pittsburgh,    Pa. 
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Published   monthly,   except  June,   July  and    August,    by    the    Railway    Club    of    Pitts- 
burgh,  J.    B.    Anderson,    Secretary,    General    Offices    Penna.    R.    R.,    Pittsburgh,    Pa. 

Meetings  held  fourth  Friday  each  month,  except  June,  July  and  August. 

PROCEEDINGS  OF  MEETING, 
SEPTEMBER  27th,  1912. 

The  regular  monthly  meeting  was  called  to  order  at  the 
]\Ionongahela  House,  Pittsburgh,  Pa.,  at  8  o'clock  P.  !M.,  with 
President  F.  R.  McFeatters  in  the  chair. 
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Proceedings  Railway  Club  of  Pittsburgh. 


The  following  gentlemen  registered: 
MEMBERS. 


Adams,  Lewis 
Albree,  C.  B. 
Allison,  John 
Amsbary,  D.  H. 
Andersen,  H.  Scheving 
Anderson,  D.  W. 
Anderson,  J.  B. 
Baldwin,  G.  C. 
Barth,  John  W. 
Battinhouse.  J. 
Beatty.  E.  C. 
Bennett,  R.  G. 
Berghane,  A.  L,. 
Boyle.  H.  E. 
Brandt,  E.  K. 
Brooks,  W.  A. 
Brownscomb,  G.  J. 
Buechner.  W.  A. 
Burford.  W.  E. 
Cole.  Jewett 
Collins.  C.  R. 
Cotton.  A.  C. 
Coulter.  A.  F. 
Courtney,  D.  C. 
Cunningham.  R.  I. 
Dailv.  Irwin  P. 
T)avis,  I.  J. 
Detwiler,  U.  G. 
Draver,  U.  S. 
Dress,  Geo.  M. 
Dudley,  S.  W. 
Eissler,  R.  F. 
Fitzgerald,  D.  W. 
Frazier,  E.  L. 
George.  M.  E. 
Gies,''G.  E. 
Gilg.  Henry  F. 
Gowdy,  H.  K. 
-Graham,  W.  C. 
Grimshaw,  F.  G. 
Guy,  W.  A. 
Hammond.  H.  S. 
TTardman.  H.  J. 
TIarner,  A.  T- 


Harriman,  H.  A. 
Haynes,  J.  E. 
Higgins,  H.  L. 
Holt,  T.  W. 
Howe,  D.  M. 
Howe,  H. 
Huchel,  John 
Hurley,  Theodore 
Johnson,  W.  A. 
Jordon,  J   E. 
Kelly,  H.  B. 
Kinch,  L.  E. 
Kleinhans,  H. 
Knight,  E.  A. 
Kopferschmidt,  B. 
Eanahan,  F.  J. 
Lanning,  C.  S. 
Eanning,  J.  Frank 
Lindstrom,  Chas.  A. 
Lobez,  P.  L. 
Lockwood,  B.  D. 
Lowe,  Wilfrid  D. 
Low,  J.  R. 
Lynn.  Samuel 
Maxfield,  H.  H. 
Millar,  C.  W. 
Mitchell,  A.  G. 
Murphy,  M.  J. 
McDonough,  P.  J. 
McFeatters,  F.  R. 
McBvaine,  C.  L. 
McNulty,  F.  M. 
Nefif,  J.' P. 
Newman.  L.  L. 
Orner.  Milton  T.  S. 
Parke,  F.  H. 
Pearson.  A. 
Porter.  H.  V. 
Proven.  John 
Raser,  Geo.  B. 
Redding.  D.  L 
Rhodes.  P.  S. 
Richardson.  C.  A. 
Richardson,  E.  F. 


New  Members. 


221 


Rohn,  W.  B. 
Rumsev,  T.  O. 
Ryan,  W.  F. 
Schneider,  G.  C. 
Sharplev,  H.  G. 
Shook,  A.  A. 
Shook,  S.  D. 
Shumaker,  F.  S. 
Stark,  F.  H, 
Stewart,  Wm. 
Stucki,  A. 
Smith,  G.  H. 
Smith.  M.  A. 
Smith,  Russell 


Antes,  E.  L. 
Burton,  T.  L. 
Criswell,  W.  C. 
Cummings,  Robert 
Detwiler,  A.  J. 
Florandin,  C.  H. 
Gormley,  J-  G. 
Graham,  W.  T- 
Holt.  W.  H.  ■ 
Hunt,  L. 
Jamison,  W.  B. 
kelker,  J.  F. 
Klages,  E.  A. 
Knauer,  H.  S. 


Taylor,  H.  G. 
Thurlby,  A.  R. 
Toomey,  J.  J. 
Travis,  J.  H. 
Tucker,  J.  L. 
Walters,  W.  A. 
Walther,  G.  C. 
Wescoe.  F.  B. 
White,  F.  L. 
Williams,  C.  P. 
Williams,  W.  W. 
Wilson,  R.  S. 
Wood,  R.  C. 
Wvke,  T.  W. 


VISITORS. 


Lakin,  J.  H. 
Laughner,  C.  L. 
Laviin,  M.  H. 
Miles,  C.  B. 
Millar,  H.  A. 
Oswald,  T-  N. 
Piatt,  H.  E. 
Provost,  S.  W. 
Reddy,  J.  E. 
Scott,  W.  M. 
Seixas,  H.  G. 
Soloman,  A.  W. 
Swope.  B.  M. 
Yaniall,  E.  B. 


The  minutes  of  the  last  meeting'  having-  been  published  and 
sent  to  the  members,  the  reading  of  the  same  was  dispensed 
with. 

The  Secretary  read  the  following  list  of  applicants  for  mem- 
bership : 

Boyer,  J.  B.,  Loading  Expert,  The  Penna.  Steel  Co.,  Steelton, 
Pa.    Recommended  by  R.  H.  Mackenzie. 

Cotton,  A.  C,  Electrician,  Penna.  R.  R.,  Union  Station,  Pitts- 
burgh, Pa.     Recommended  by  H.  H.  Maxfield. 

Farrington,"  J.  C.  Foreman,  Machine  Shop,  Pressed  Steel  Car 
Co.,  No.  5  East  Orchard  Ave.,  Bellevue,  Pa.  Recom- 
mended by  H.  Plowe. 


222  Proceedings  Railwa}-  Clul>  of   i'ittsburgh. 

Finch,  H.  C,  General  Manager,  Genesee  &  Wyoming  R.  R., 
Retsof,  X.  Y.    Recommended  by  A.  W.  Crouch. 

Grimshaw,  F.  G..  Assistant  Engineer  Motive  Power,  Penna.  R. 
R.,  Union  Station,  Pittsburgh,  Pa.  Recommended  by 
PL  IP  ^Laxfield. 

Harrison,  F.  J.,  Supt.  ^k)tive  Power.  P.  R.  &  P.  R.  R.,  DuBois, 
Pa.     Recommended  by  A.  W.  Crouch. 

Herman,  W.  J.,  Traffic  ^Manager,  Pgh.  Wholesale  Lumber  Deal- 
ers" Association,  541  ^^'ood  St.,  Pittsburgh,  Pa.  Rec- 
ommended by  R.  H.  Mackenzie. 

Kendrick,  J.  P.,  ALaster  ^lechanic.  P.  R.  &  P.  R.  R.,  Punxsu- 
tawney.  Pa.    Recommended  by  A.  W.  Crouch. 

McCleary,  G.  T.,  Clerk,  Penna.  R.  R.,  Union  Station,  Pitts- 
burgh, Pa.     Recommended  by  R.  H.  ^Mackenzie. 

Mcllvaine,  C.  L.,  Assistant  Engineer  Motive  Power.  Penna.  R, 
R.,  Altoona,  Pa.     Recommended  by  H.  H.  IMaxfield. 

Neff,  John  P.,  Assistant  to  President,  American  Arch  Co.,  30 
Church  St.,  Xew  York,  X.  Y.  Recommended  by  J.  B.- 
Anderson. 

X'^ewman,  L.  L.,  Supervisor  Electric  Car  Lighting,  Penna.  R.  R.,. 
Union  Station,  Pittsburgh,  Pa.  Recommended  by  J.  B, 
Anderson. 

Rock,  W.  B.,  Clerk.  Penna.  R.  R.,  Box  17,  Derry,  Pa.  Recom- 
mended by  H.  ^L  ^Tiller. 

Weir,  Robert  ^L.  Superintendent  of  Yards.  Allegheny  Steel  Co.,. 
Brackenridgc,  Pa.  Recommended  by  R.  H.  ]\Iac- 
kenzie. 

PRESIDEXT :  As  soon  as  these  applications  have  been* 
favorably  acted  upon  by  the  Executive  Committee  the  gcntlemeiT 
will  become  members  of  the  Club. 

The  Secretary  announced  the  death  of  H.  ^^^  Rinehart,  ]\Io- 
tive  Power  Inspector,  Pennsylvania  R.  R. 

PRESIDEX'^T :  An  appropriate  minute  will  be  made  of  the 
death  of  Mr.  Rinehart. 

PRESIDEXT :  As  this  is  the  time  when  a  committee  must 
be  appointed  to  make  nominations  of  officers  for  the  Club  for  the 
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ensuing  year,  I  will  appoint  as  that  Conimitec  Messrs.  D.  M. 
Howe,  A.  F.  Coulter  and  George  E.  Gies,  and  I  will  ask  the 
Committee  to  make  a  report  at  a  later  period  in  this  meeting. 

There  being  no  further  business,  I  take  pleasure  in  intro- 
ducing to  you  ]\Ir.  L.  J.  riibbard.  General  Manager  of  the  L.  J. 
Hibbard  Co.,  of  New  York,  who  will  present  the  paper  of  the 
evening  on  the  subject  of  "Electric  Welding." 

ELECTRIC  WELDING. 


BY   MR.    L.    J.    HIBBARD,   GEN  L   MANAGER    L,.    J.    HIBBARD    CO.^ 
NEW  YORK,   N.   Y. 


The  subject  of  electric  welding  is  very  broad  and  is  today 
represented  in  practically  every  field  of  engineering.  Electric 
welding  is  divided  into  two  distinct  methods,  namely,  the  resist- 
ance method  and  the  arc  method.  The  first  is  sub-divided  into 
butt  welding  and  spot  welding  and  outside  of  welding  rails  in 
street  railway  service,  is  little  used  in  the  field  of  railroad  engi- 
neering. 

The  second  or  arc  welding  method  is  self-explanatory  and 
is  also  sub-divided  into  two  distinct  methods,  one  being  the  car- 
bon electrode  and  the  other  the  metal  electrode. 

The  art  of  welding  with  the  carbon  electrode  has  been  em- 
ployed about  32  years,  Bernados  being  given  credit  for  first  em- 
ploying it  on  the  softer  metals.  Since  that  time,  like  all  other 
operations,  it  has  undergone  change  after  change,  until  at  the 
present  time,  instead  of  requiring  a  large  ampereage,  it  is  ac- 
complished from  machines  of  as  low  as  300  amperes.  This 
method  is  employed  principally  upon  heavy  work,  such  as  iron 
and  steel  castings,  locomotive  frames,  driver  wheel  spokes,  draw- 
head  castings,  etc.  The  carbon  electrode  method  requires  usually 
over  twice  the  current  employed  by  the  metal  electrode.  The  po- 
tential at  the  work  is  as  a  rule  between  50  and  60  volts,  while 
the  current  runs  from  300  to  500  amperes.  The  method  consists 
of  bringing  the  carbon  in  contact  with  the  object  being  repaired 
and  an  arc  drawn;  this  arc  raises  the  object  metal  to  a  state  of 
fusion  while  at  the  same  time  a  metal  rod  or  bar  placed  in  the- 
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arc  by  the  operator  is  also  brought  to  a  state  of  fusion  and  both 
arc  fused  together  into  a  homogenous  structure.  Very  often 
punchings,  filings,  and  small  pieces  of  metal  are  placed  around 
the  cavity  to  be  filled  and  are  gradually  fused  or  run  in  by  a 
circular  motion  of  the  electrode.  The  carbon  method  has  often 
been  questioned  on  account  of  the  welded  section  becoming  hard 
and  difficult  to  machine  ;  but  this  is  due  to  faulty  operation  and 
not  to  the  method  itself.  There  are  a  great  many  iron  and  steel 
foundry  companies  today  using  this  method  and  afterward 
machining  all  their  castings.  The  trouble  experienced  lies  in 
the  formation  of  iron  oxide  or  slag,  but  the  operator  can  distin- 
guish the  color  from  that  of  the  metal  itself  and  by  a  circular 
motion  of  the  arc  the  oxide  or  slag  is  brushed  away  from  the 
cavity.  A  small  gutter  is  usually  cut  from  the  cavity  through 
which  the  oxide  or  slag  is  continually  drained  as  it  forms. 

Another  great  use  to  which  the  carbon  arc  is  being  em- 
ployed is  the  cutting  out  of  sections  of  fire  box  sheets  when 
found  necessary  to  build  in  a  patch.  This  is  a  quick  operation, 
and  while  the  cut  is  not  as  fine  as  that  obtained  by  the  gas  meth- 
ods, it  serves  the  purpose  and  at  the  same  time  bevels  the  sec- 
tion to  which  the  patch  must  afterward  be  welded.  The  carbon 
method  is  valuable  in  shops,  particularly  on  heavy  work. 

A  short  time  ago  a  steel  car  was  held  out  on  accoimt  of  a 
hroken  draft  gear  steel  casting.  A  wire  to  the  foundry  found 
that  a  shipment  of  this  casting  could  not  be  made  under  two 
weeks.  The  casting  was  removed  and  welded  and  the  car  re- 
turned to  service  within  sixteen  hours.  This  is  only  one  instance 
of  hundreds  where  time  and  money  are  saved. 

The  metal  electrode  process  employs  a  lower  voltage  than 
the  carbon  electrode.  The  potential  difiference  at  the  work  varies 
from  25  to  40  volts  according  to  the  nature  of  the  work.  It  is 
particularly  essential  that  the  voltage  be  kept  constant,  because 
fluctuation  disturbs  the  arc  and  is  apt  to  make  the  weld  imperfect. 
The  operator  in  a  short  time,  with  a  little  practice,  becomes 
skilled  enough  to  determine  the  current  necessary  upon  merely 
the  inspection  of  the  work.  In  the  process  of  operation  the  elec- 
trode is  brought  in  contact  with  the  work  and  quickly  drawn 
back,  forming  an  arc  which  immediately  brings  the  work  to  a 
state  of  fusion  and  the  electrode  itself  begins  to  discharge  minute 
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molten  increments  of  repairing  metal.  The  operator  continues 
the  process  through  this  arc  formation  until  the  electrode  has  been 
wholly  used  up,  after  which  another  is  inserted  in  the  holder  and 
the  work  continued. 

The  principal  work  to  which  the  metal  electrode  process  is 
employed  is  the  welding  of  fire  box  cracks  and  open  seams ;  also 
tubes  are  welded  in  place,  as  well  as  the  repairing  of  broken 
bridges  in  the  flue  sheet.  Perhaps  the  most  striking  advantage 
of  this  process  over  all  other  welding  methods  is  the  ease  with 
which  cracks  and  corroded  seams  in  the  crown  sheet  can  be 
welded.  An  operator  can  stand  directly  underneath  the  arcing 
electrode  and  never  find  it  necessary  to  step  aside  on  account  of 
the  detaching  increments  failing  to  become  firmly  welded  to  the 
work.  The  work  is  always  Vd  out,  either  by  a  pneumatic  tool 
or  any  other  successful  cutting  device,  and  the  process  of  filling 
in  is  started  at  the  bottom  of  the  V. 

The  best  operating  electrode  is  found  to  be  3/16"  in  diame- 
ter and  the  current  varies  from  140  to  150  amperes  according  to 
the  nature  of  the  weld.  This  is  Cjuickly  determined  by  the  oper- 
ator when  he  is  cutting-  into  the  metal  to  prepare  for  welding. 
All  the  work  accomplished  by  the  carbon  electrode  method  is  also 
accomplished  by  the  metal  electrode,  and  in  addition  to  this,  all 
classes  of  boiler  sheet  and  tube  work.  Another  great  advantage 
of  the  metal  electrode  method  is  the  concentration  and  holding 
of  the  heat  within  a  small  area.  The  work  beyond  a  few  inches 
of  the  weld  is  quite  cool  after  the  weld  has  been  accomplished 
and  there  is  no  tendency  of  cooling  strains  forming  to  crystalize 
or  rupture  the  metal.  It  will  be  easily  seen  that  this  method  has 
a  decided  advantage  over  the  gas  methods  on  account  of  the  local- 
ization of  the  heat,  because  one  of  the  greatest  faults  of  the  gas 
methods  is  the  severe  contractions  of  large  areas  after  the  welds 
have  been  made.  Patches  10  feet  long  13"  wide  have  been  welded 
in  fire  boxes  and  no  signs  of  distortion  are  indicated. 

^^'I;LDINC  machines. 
There  are  several  types  of  machines,  each  type  having  cer- 
tain advantages — machines  operating  the  metal  electrode  alone, 
and  others  operating  solely  the  carbon  electrode,  while  a  third 
machine  combines  the  two  features  and  operates  both  electrodes. 
Railroads  using  different  types  claim  that  the  principle  is  prac- 
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ticall\"  the  same  in  all  classes  with  the  metal  electrode,  although 
the  carbon  electrode,  if  properly  operated,  is  found  to  work 
faster  on  heavy  work.  The  carbon  is  often  used  in  cutting  out 
cracks  for  preparing"  work  for  the  metal  electrode.  This  is  par- 
ticularly true  in  the  welding  of  locomotive  frames  and  fire  box 
sheets.  The  niiiltipic  unit  machine  type  of  construction  is  similar 
to  other  metal  electrode  machines,  with  the  exception  that  several 
men  can  operate  from  the  same  machine,  the  number  of  men  oper- 
ating from  one  machine  being  regulated  by  the  capacity  the  ma- 
chine is  wound  for.  The  work  accomplished  b}'  the  arc  method 
of  welding,  particularly  that  of  the  metal  electrode,  is  so  exten- 
sive and  covers  such  a  broad  field  that  the  possibilities  of  its  ap- 
plication are  unlimited.  It  has  been  expressed  by  many  using 
the  arc  method  of  electric  welding  that  in  their  opinion  it  is  but 
a  matter  of  a  short  time  when  this  method  will  supercede  all  other 
svstems. 
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REFERRING  TO  LANTERN  SLIDES  AND  CUTS. 
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Figure   i   shows  an  operator  working-  with  the  metal  elec- 
trode upon  a  flue  sheet  which  has  several  hrokcn  hridges. 
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Figure  2. 
Figure  2  shows  a  driver  wheel   spoke  \d  out  ready  to  be 
welded. 


Figure  3. 

Figure   3    shows   the   spoke  welded   by   the   metal   electrode 
method. 
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Figure  4. 
Fieiirc  d  shows  a  cracked  frame. 


Figure  5. 

Figure  5  shows  the  frame  welded  by  the  carbon  electrode 
method,  although  the  same  work  is  accomplished  by  the  metal 
electrode,  but  a  little  longer  time  is  necessary. 
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Figure  6. 
Figure  6  shows  a  jiatch  tliat  has  l)t'en  cut  out  and  the  new 
one  riveted  in  place,  ready  for  welchng  with  the  metal  electrode. 
The  patch  was  5  ft.  long'  by  10"  wide,  and  was  located  in  the  flue 
sheet  between  the  mud  rin-i-  and  the  "rate  water  bars. 


Figu-e  7. 
Figure  7  shows  the  weld  finished. 


Electric  Welding. 


231 


Figure  8. 
Figure  8  shows  a  portion  of  a  badly  corroded  seam. 


Figure  9. 

Figure  9  shows  the  seam  welded. 
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Figure  10. 
Figure  10  shows  parallel  reds  whose  knuckle  joint  bushing 
holes  have  become  worn  beyond  the  limit.  They  are  also  shown 
welded  and  re-bcred  to  the  correct  size.  The  work  cost  but  75 
cents,  against  $7.50  by  the  old  method,  and  was  accomplished  by 
the  metal  electrode. 


Figure  11. 
Figure  1 1  shows  a  mud  ring  of  a  very  large  engine  which 
was  broken  through  at  the  left  front  corner  and  repaired  by  the 
metal  electrode.    The  broken  ring  was  drilled,  chipped,  and  then 
welded  by  filling  in  74  cubic  inches  of  solid  metal. 
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Figure  12. 
Figure  12  shows  the  work  completed.     If  it  had  been  neces- 
sary to  remove  the  mud  ring  and  repair  it  in  the  blacksmith  shop, 
the  expense  would  have  amounted  to  about  $ii8.    This  work  was 
done  at  a  complete  cost  of  $32.07. 
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Figure  13. 

Figure  13  is  an  illustration  of  a  very  heavy  piece  of  work 
which  was  welded  with  the  carbon  electrode.  It  is  a  large  high 
grade  steel  crank  shaft  with  a  complete  break  through  one  leg 
and  measured  8x11".  Had  the  engine,  which  was  of  1000  H.  P. 
been  dismantled  the  cost  of  repair  would  have  amounted  to 
$4,500.  By  the  electric  method  it  was  welded  within  twenty 
hours  and  cost  less  than  $40.00.  This  repaired  crank  shaft  has 
now  been  runnins;  over  three  vears. 
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Figure  14. 
Figure  14  shows  the  wekl  completed,  and  engine  ready  for 
service. 


Figure  15. 

Figure  15  shows  the  left  c\iinder  (jf  a  heavy  consolidated 
locomotive  with  two  cracks,  one  being  f/'  and  the  other  8"  long", 
running  from  the  front  edge  inward.  The  cylinder  is  made  of 
cast  iron. 
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Figure  16. 

Figure   1 6  shows  the  cracks  welded  by  the  metal  electrode 

and  the  cylinder  bored  ready  for  service.  Had  the  old  method 
been  used  these  cracks  would  have  been  dove-tailed  and  copper 
patches  inserted,  but  this  would  not  have  strengthened  the  cylin- 
der, as  was  the  case  with  electric  welding.  This  work  complete 
cost  $2.QO.  against  $3.50  by  the  old  method. 


Figure  17. 
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Figure  17  shows  the  electric  welding  of  a  long  seam  in  a  fire 
box.  The  longitudinal  seams  between  the  side  sheets  and  crown 
sheet  were  so  wasted  away  by  calking  that  the  engine  was  sent 
to  the  shop  for  a  new  fire  box.  The  seams  were  welded  their 
entire  length,  approximately  6  ft.  by  10",  by  the  metal  electrode 
method,  averaging  3"  in  width  and  3,-^"  in  thickness.  Had  the 
engine  received  a  new  fire  box  it  would  have  been  necessary  to 
strip  it  and  remove  the  boiler  to  the  boiler  shop.  The  total  cost 
of  building  in  a  new  fire  box,  including  stripping,  etc.,  would 
have  cost  over  %777.  These  seams  were  welded  in  complete,  in- 
cluding evervthing.  for  S56.40. 


Figure  18. 
Figure  18  shows  a  locomotive  frame  that  has  been  cut  out 
with  the  carbon  electrode  and  faced  ofif  with  pneumatic  tools, 
prepared  for  welding.  A  plate  is  also  shown  underneath  the  V 
section  which  is  used  in  keeping  the  molten  metal  from  dropping 
away  when  the  welding  is  started.  This  frame  was  welded  by 
using  the  carbon  electrode  throughout. 


Electric  Welding. 
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Figure  19. 

Figure  19  shows  the  frame  welded.  This  weld  required 
about  three  hours  'time  with  a  cost  of  about  $3.75,  including 
everything. 
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Figure  20. 

Figure  20  shows  a  radial  drill  which  has  met  with  a  serious 
accident.  The  cast  iron  casting  supporting  the  arm  was  broken 
in  three  -parts.  This  casting  was  removed  and  welded  with  the 
carbon  electrode. 


Electric  Welding. 
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Figure  21. 

Figure  21  shows  the  casting  welded  and  the  drill  ready  for 
service.  A  high  grade  piece  of  cast  iron  was  used  in  making 
this  weld. 


Figure  22. 

Figure  22  shows  a  very  large  crack  welded  with  the  metat 
electrode.  This  crack  extended  from  the  side  sheet  up  into  the 
crown  sheet.  It  took  no  more  time  to  weld  this  crack  than  it 
would  have  had  the  entire  crack  been  on  the  side  sheet. 
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Figure  23. 
Figure  23  shows  the  two  lower  corners  of  a  flue  sheet  cut 
away  at  the  mud  ring.     There  was  a  very  bad  break  at  both  cor- 
ners and  the  sections  were  cut  out  with  the  carbon  electrode  to 
prepare  them  for  a  patch. 


Figure  24. 
Figure  24  shows  the  patches  welded  in  position.  Two  men 
were  used  on  this  work,  each  man  working  on  a  patch.  This 
tends  to  demonstrate  the  speed  with  which  fire  box  troubles  can 
be  remedied  when  a  system  is  used  that  will  allow  for  the  opera- 
tion of  more  than  one  man  at  the  same  time.  The  operators  are 
subjected  to  practically  no  heat  and  there  are  no  dangerous  gases 
by  which  they  may  be  overocme. 


Electric  Welding". 
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Figure  25. 

Figure   25    shows  an   engine   driving   tire   which   had  been 
gouged  to  a  depth  of  3/16"  by  a  lathe  tool. 


Figure  26. 

Figure  26  shows  recess  filled  with  material  deposited  by  the 
metal  electrode.  It  was  figured  out  that  if  it  had  been  necessary 
to  turn  down  the  driving  tire  with  its  mate,  the  cost  in  material 
and  labor  would  have  been  $8.00.  The  weld,  including  labor, 
current,  etc.,  was  accomplished  for  72c. 
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Figu:e  27. 
Figure  27  shows  flue  sheet  with  a  few  tubes  welded  in  posi- 
tion bv  the  metal  electrode. 


Figure  28. 

Figure  28  shows  the  tubes  trimmed  and  ready  for  service. 

Flue  welding  is  the  latest  step  in  the  operation  of  the  metal 
electrode.  It  is  being  done  on  several  railroads  with  the  greatest 
of  success  and   from  carefully  kept  data  it  is   found  that  very 
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little  trouble  is  experienced  with  flues  welded  by  tlie  metal  elec- 
trode. One  railroad  at  the  present  time  is  welding  complete  sets 
of  flues  in  thirty-six  different  locomotives. 

CONCLUSION. 

The  welding  equipment  is  simple,  consisting  of  a  motor 
generator  set  of  special  construction  with  certain  automatic 
switchboard  regulations.  The  art  of  welding  is  very  easy,  be- 
cause it  is  necessary  only  to  maintain  a  constant  arc,  and  the 
operator  in  a  few  trials  becomes  thoroughly  familiar  with  it.  The 
amount  of  current  is  quickly  determined  when  the  arc  is  first 
made  and  the  board  is  then  set  for  the  proper  ampereage.  As 
soon  as  an  operator,  however,  becomes  accustomed  to  the  method 
he  usually  gets  the  proper  regulation  by  merely  inspecting  the 
work.  The  automatic  arrangement  of  the  switchboard  is  such 
that  the  motor  generator  set  is  always  protected  from  short  cir- 
cuit. It  is  also  positive  in  action  on  the  make  and  break  of  the 
arc. 

There  is  nothing  constructed  of  iron  and  steel,  whether  cast- 
ings, forgings,  or  rolled,  regardless  of  size,  that  cannot  be  welded 
bv  the  metal  electrode.  Tensile  tests  of  welded  bar  iron  and 
steel  show  from  90%  to  100%  efficiency.  These  tests  have  been 
made  at  laboratories  independent  of  the  welders.  Carefully  kept 
data  of  different  railroads  show  the  metal  electrode  work  to  cost 
from  50%  to  10%  that  of  older  methods. 

The  process  eliminates  all  danger  of  fire  or  explosion  and 
the  voltage  used  is  so  low  that  the  operator  is  subjected  to  ab- 
solute! v  no  danger.  The  absence  of  danger,  coupled  with  the 
ease  and  economy  of  operation,  and  the  elimination  of  severe  con- 
traction or  cooling  strains  tends  to  make  electric  welding  the  ideal 
process  for  the  modern  railroad  shops  of  today. 

PRESIDENT:  Mr.  Hibbard  is  prepared  to  answer  any 
questions  that  may  be  asked  on  the  subject,  and  I  hope  there  will 
be  plenty  of  them.  I  will  ask  Mr.  D.  J.  Redding  to  open  the  dis- 
cussion. 

MR.  D.  J.  REDDIXG:  I  am  very  much  interested  in  the 
welding  proposition.  We  have  been  looking  into  it  to  some  ex- 
tent recently  with  a  view  to  using  something  of  that  kind,  and  I 
have  gone  to  several  places  where  electric  welding  and  oxygen 
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welding  is  in  use  and  have  studied  their  methods  somewhat,  and 
I  can  say  this  for  this  particular  system  that  has  been  illustrated 
here,  that  some  test  pieces  which  we  obtained  welded  by  this 
method  showed  a  higher  tensile  strength  when  tested  than  any- 
thing else  we  have  been  able  to  get  hold  of. 

I  believe  from  my  observation  that  a  great  deal  of  the  suc- 
cess of  any  of  the  methods  depends  on  the  skill  of  the  operator. 
Mr.  Hibbard  feels  that  the  operator  does  not  need  very  much 
training  with  their  method,  which  would  be  in  its  favor,  because 
some  of  the  welds  I  have  seen  made  by  some  operators  would 
hardly  hold  together  long  enough  to  carry  out  of  the  shop,  while 
others,  as  I  have  said,  tested  very  high.  There  is  no  question 
that  there  is  a  big  field  opening  up  for  all  these  methods  of 
welding.  The  best  one  will  probably  get  the  cream  of  the 
field. 

MR.  R.  F.  EISSLER:  I  would  like  to  ask  Mr.  Hibbard 
whether  it  is  necessary  to  have  any  pre-heating;  how  he  gets 
away  from  the  strain.  For  instance,  in  the  driving-wheel  pic- 
ture he  showed,  a  wheel  welded  in  the  spoke,  often  on  cooling 
there  is  liable  to  be  trouble  and  the  strain  will  crack  it  apart 
again.  I  do  not  know  whether  that  is  the  fault  of  the  inexperi- 
enced operator  or  whether  pre-hcating  is  necessary.  In  the  gas 
apparatus  very  often  it  is  necessary  to  pre-heat  so  that  you  get  a 
uniform  cooling.  I  would  like  to  know  whether  he  does  any 
pre-heating. 

MR.  HIBBARD :  We  have  found  that  it  is  unnecessary  to 
pre-heat.  In  some  cases  the  spoke  is  cut  away  with  the  pneu- 
matic tools  and  at  other  times  with  the  carbon  electrode.  When 
the  carbon  electrode  is  used  in  cutting  away  it  heats  it  up  to  3 
sufficient  degree,  and  we  have  never  found  cooling  strains  great 
enough  to  affect  them.  The  speaker  has  seen  probably  hundreds 
of  cases  welded  by  the  carbon  method  and  also  by  the  metal  elec- 
trode. With  the  metal  electrode  there  is  no  possibility  of  strains. 
And  I  have  yet  to  see  one  that  was  unsuccessful  with  the  car- 
bon. 

MR.  REDDING:  I  would  like  to  say  that  in  welding 
broken  spokes  in  a  driving  wheel,  it  is  necessary  to  exercise  some 
care  as  to  the  manner  in  which  you  prepare  for  welds.  I  saw 
one  wheel  welded  where  there  were  four  or  five  spokes  broken, 
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and  the  people  doing  the  work  had  neglected  to  take  oft  the 
tire.  Pressure  from  the  tire  forced  the  spokes  together  when 
fusion  took  place  so  that  when  the  work  was  completed,  the 
wheel  was  considerably  under  size  at  the  points  where  these 
spokes  were  welded. 

Another  one  was  welded  with  the  tire  removed,  a  number  of 
the  spokes  being  broken,  and  when  the  work  was  completed  that 
wheel  was  under  size. 

It  would  seem  to  be  necessary  in  work  of  that  kind  to,  re- 
move the  tire,  and  then  firmly  clamp  the  broken  sections  into 
place  before  welding.  This,  of  course,  only  applies  where  the 
spokes  are  broken  in  the  section  of  wheel  leading  from  one  part- 
ing key  to  another,  in  which  case  that  section  of  the  wheel  would 
be  entirely  separated  from  the  remainder,  but  I  feel  that  in  any 
event  the  tire  should  be  removed  before  any  spokes  are  welded. 

MR.  A.  STUCKI :  The  speaker  stated  that  the  cost  of 
electric  welding  was  brought  down  to  40  or  even  10  per  cent, 
of  that  of  the  older  methods.  Did  he  under  this  heading  in- 
clude the  oxy-acetylene  welding?  If  not,  has  he  any  figures 
showing  the  relative  cost  between  electric  and  oxy-acetylene 
welding  ? 

MR.  HIBBARD :  We  base  that  on  blacksmith  methods.  I 
am  not  well  enough  acquainted  with  the  cost  of  oxy-acetylene. 
But  in  the  great  many  cases  I  do  know  of,  it  was  cheaper  than 
gas  to  a  very  marked  degree.  In  most  of  the  work  our  figures 
have  been  computed  as  against  the  blacksmith  method. 

With  regard  to  the  operator,  of  course,  the  more  the  oper- 
ator uses  the  electrode  the  more  skillful  he  becomes.  Very  often, 
as  Mr.  Redding  said,  pieces  look  as  though  they  might  not  hold 
together ;  but  that  is  a  case  where  a  new  man  is  being  broken  in 
or  is  negligent  in  his  work.  Continuous  work  by  the  operator 
makes  him  very  efBcient. 

MR.  B.  KOPFERSCHMIDT :  Do  you  have  to  heat  it  be- 
fore you  use  the  carbon  electrode? 

MR.  HIBBARD :  It  depends  upon  the  size  and  nature  of 
the  work.  Sometimes  it  is  well  to  pre-heat.  Other  times  it  is  un- 
necessary. 

MR.  KOPFERSCHMIDT :  When  you  cut  it  out  with  the 
electrode,  how  do  vou  cfet  the  metal  in  there? 
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]\IR.  HIP.BARD:  When  the  tire  is  removed  the  crack  is 
cut  out  and  the  spoke  blocked  during  the  time  that  the  metal  is 
being  fused  in.  Any  other  irregularity  at  the  rim  is  filled  in 
after  the  crack  or  break  has  been  welded.  The  carbon  method 
is  similar  in  operation  to  the  gas  method.  The  electric  arc  takes 
the  place  of  the  gas  torch. 

MR.  J.  H.  TRAVIS :  I  would  like  to  ask  ^Ir.  Hibbard  if 
he  makes  use  of  aUerating  current  as  well  as  direct  current? 

:\IR.  HIBBARD:  No,  it  is  all  direct  current,  low  volt- 
age. 

AIR.  TRAVIS :  Do  you  have  anything  to  use  to  facilitate 
the  removal  of  rivets  from  tenders  and  steel  cars? 

]\IR.  HIBBARD :  I  see  no  reason  why  the  process  should 
not  be  employed,  but  I  have  never  seen  it  used  for  that  pur- 
pose. 

AIR.  I.  J.  DAA'IES  :  Speaking  about  reclaiming  castings 
with  the  arc  welding  s}stem,  do  you  make  any  distinction  in  your 
metal  electrode  on  account  of  the  kind  of  casting  you  are  weld- 
ing? For  instance,  gray  iron  or  cast  steel ;  what  kind  of  electrode 
would  you  use  for  each? 

AIR.  HIBBARD :  On  cast  steel  the  steel  electrode  is  used. 
In  filling  in  cast  iron  you  use  a  good  grade  of  cast  iron. 

AIR.  DAMES :  In  other  words,  you  use  the  same  metal  for 
filling  that  you  are  reclaiming"? 

AIR.  HIBBARD  :  Yes,  sir,  with  this  exception,  that  there 
seems  to  be  a  tendency  in  the  carbon  electrode  to  lower  the  car- 
bon at  the  welding  point,  and  it  is  the  practice  of  using  a  metal 
that  is  a  little  higher  in  that  content,  and  sometimes  a  little  bit 
of  manganese  is  added.    This  tends  to  give  better  results. 

AIR.  EISSLER:  I  would  like  to  know  whether  you  ever 
iise  any  flux  to  dissolve  the  oxide? 

AIR.  HIBBARD  :  Yes,  we  use  a  flux  on  the  metal  electrode. 
The  flux,  which  is  of  a  powdered  form,  is  made  slightly  plastic. 
The  electrodes  are  then  rolled  in  the  flux  and  set  aside  to  dry, 
and  the  flux  gets  in  its  work  as  the  electrode  gradually  dissipates 
away. 

AIR.  EISSLER:  Also  in  cast  iron  where  you  have  the  ten- 
dency of  the  iron  to  flow  awav,  do  vou  use  the  carbon  electrode 
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or  the  metal  electrode,  Avhere  the  amount  of  iron  is  so  great  that 
it  will  run  away  from  you  ? 

:MR.  HIBBARD  :  If  the  metal  electrode  is  used,  the  metal 
<:annot  run  away,  because  the  small  increments  of  metal  become 
attached  firmly  to  the  work  as  they  depart  from  the  metal  elec- 
trode. If  the  carbon  electrode  is  used,  as  is  the  case  on  frames, 
cast  iron  or  steel  castings  where  there  is  a  possibility  of  the 
molten  metal  flowing  away,  it  is  the  practice  to  form  a  dam 
around  the  work  of  fire  clay  or  some  other  similar  material  in 
order  to  prevent  this  action. 

The  operator  must  use  his  judgment  as  to  the  location  of  the 
crack  or  cavity  he  wishes  to  weld.  If  it  is  underneath  it  is 
Avholly  essential  that  he  use  the  metal  electrode. 

]\IR.  EISSLER:  In  your  opinion  does  hammering  after 
the  weld  increase  the  efficiency? 

AIR.  HIBBARD :    It  seems  to  increase  the  efficiency. 

PRESIDENT:  May  we  hear  from  Mr.  C.  L.  Mcllvaine,  of 
the  Pennsylvania  R.  R.  ? 

:MR.  C.  L.  McILVAINE:  I  came  tonight  just  to  listen 
and  I  do  not  know  much  about  the  subject.  I  am  afraid  Mr. 
Hibbard  must  have  given  me  away,  because  he  was  in  my  office 
this  morning.  We  are  very  much  interested  in  this  subject  in  Al- 
toona,  although  we  have  not  had  any  experience  on  our  own  ac- 
count. On  one  of  our  divisions  we  were  having  considerable 
trouble  with  tube  leakage  in  our  Pacific  type  locomotives,  which 
liave  tubes  a  little  over  20  feet  long,  and  thought  we  would  try 
welding  in  a  set  on  one  of  them,  having  an  electric  welding  con- 
cern do  the  work.  This  engine  had  jvist  had  a  new  set  of  tubes 
put  in  and  had  made  a  few  trips  over  the  road  when  it  was 
taken  in  hand  and  the  tubes  were  welded  to  the  back  tube  sheet 
by  welding  down  the  bead  to  the  sheet.  The  engine  was  then 
put  in  service  and  it  has  been  running  since  early  in  INIarch  and 
lias  made  about  40,000  miles,  during  which  time  there  has  not 
l^een  a  leaking-  tube,  nor  has  there  been  any  work  done  on  any 
of  the  tubes,  with  the  exception  of  tightening  three  in  the  front 
tube  sheet. 

Another  engine  was  chosen  for  comparison  which  had  tubes 
put  in  about  the  same  time,  and  it  has  had  the  customary  amount 
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of  leakage  and  had  the  tubes  reset  practically  every  thirty  days 
since. 

We  are  now  having  a  few"  more  engines  w'elded  and  are 
looking  over  the  field  of  electric  welding  outfits,  trying  to  make 
up  our  minds  which  is  the  best. 

I  have  gotten  a  great  deal  of  interesting  information  from 
the  description  of  the  process  which  yir.  Hibbard  has  given  us 
this  evening. 

PRESIDENT :  ^^Ir.  Allison,  of  the  Pittsburgh  Steel  Foun- 
dry Co. 

^IR.  JOHX  ALLISOX  :  I  believe  I  have  nothing  special 
to  say  on  the  subject.  I  suppose  it  is  well  known  that  elec- 
tric welding  is  used  very  generally  in  connection  with  steel 
castings.  I  noticed  a  view^  of  a  welded  cylinder  tonight.  I 
would  like  to  ask  if  that  was  a  steel  or  cast  iron  cylinder? 

MR.  HIBBARD :    That  w^as  a  cast  iron  cylinder. 

PRESIDENT:    ^Mr.  Lindstrom,  can  we  hear  from  you* 

MR.  C.  A.  LIXDSTROM:  I  don't  think  I  have  anything 
in  particular  to  say.  One  point  I  did  not  quite  understand  from 
the  pictures.  How  far  docs  the  weld  extend  into  heavy  metal? 
For  instance,  you  weld  a  4  by  4  section.  Does  it  go  clear  down 
to  the  center  of  the  section,  or  do  you  fill  up  on  the  outside  with 
sufficient  metal  to  make  up  for  what  you  do  not  get  in  the 
center  to  have  the  same  section  in  the  frame?  From  samples 
shown  on  the  screen  I  can  see  that  is  about  the  idea,  that 
you  have  enough  meterial  on  the  outside  to  make  up  for  what 
you  do  not  weld  in  the  center. 

:\IR.  HIBBARD:  The  material  is  cut  away  through  the 
frame.  In  some  cases  where  it  is  on  a  bad  break  a  A'  is  brought 
clear  through  the  frame,  but  in  case  it  is  irregular  the  V  is  cut 
from  the  two  opposite  sides  and  meet  in  the  center  line  of  the 
franic. 

MR.  LIXDSTROM :  Then  you  begin  to  weld  from  the 
center  out? 

!^IR.  .HIBBARD:  Yes.  where  the  A'  meets  in  the  center 
you  run  from  the  center  out.  But  if  you  run  the  A^  clear  through 
to  the  other  side  you  begin  at  the  bottom  and  build  up. 

MR.  LIXDSTROM:  What  is  the  object  of  building  up  so 
much  metal  on  the  outside? 
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MR.  HIBBARD :  That  is  simply  reinforcing  it  a  little.  It 
does  no  harm  and  it  strengthens  it. 

MR.  LINDSTROM :  If  you  make  it  so  much  stronger  at 
one  point  are  you  not  liable  to  concentrate  your  stresses  at 
another  point  ? 

MR.  HIBBARD:     We  do  not  reinforce  more  than  about 

MR.  LINDSTROM:  Then  the  views  were  very  much 
magnified. 

MR.  HIBBARD:  Those  pictures  were  taken  before  the 
weld  was  dressed  down.  After  they  are  dressed  down  they  are 
about  as  smooth  as  the  rest  of  the  frame ;  but  it  was  found  best 
to  leave  them  a  little  bit  reinforced  and  also  free  from  dressing 
so  that  the  slides  would  show  it  very  much  clearer.  Otherwise 
you  can  hardly  distinguish  the  weld. 

PRESIDENT :  Mr.  Oswald,  of  the  Pittsburgh  Street  Rail- 
ways Co.,  may  be  able  to  give  us  some  information. 

MR.  J.  N.  OSWALD:  I  can  recall  back  to  1903  when  I 
saw  the  first  welding  and  it  was  then  used  chiefly  on  redeeming 
bad  castings  in  a  big  steel  foundry.  If  my  memory  serves  me 
right,  we  then  used  only  25  volts.  But  it  was  new  and  in  its 
infancy,  and  I  believe  they  are  using  it  to  a  great  extent  now. 

MR.  McILVAINE:  Mr.  Hibbard  made  a  statement  in  his 
paper  that  types  of  electric  welding  other  than  the  arc  welding 
are  not  much  used  by  the  railroads,  and  he  mentioned  spot  weld- 
ing. This  method  of  welding  is  being  used  at  our  Altoona  shops 
with  great  success  in  the  building  of  steel  passenger  cars,  its 
principal  field  being  in  the  welding  of  light  sheets  and  mould- 
ings, in  place  of  using  rivets.  In  this  work  it  gives  a  very  good 
job  at  a  less  cost,  and  it  seems  to  me  that  it  is  a  very  valuable 
type  of  electric  welding  to  the  railroads. 

Mr.  HIBBARD :  Yes,  that  type  is  used  quite  extensively 
upon  very  light  work.  What  I  had  reference  to  when  I  made 
that  statement  was  work  in  a  locomotive  shop.  For  thin  sheets 
the  resistance  method  is  being  used  very  extensively,  particularly 
in  the  car  department. 

PRESIDENT:  Mr.  S.  W.  Dudley,  of  the  Westinghouse 
Air  Brake  Co.^  do  you  use  this  process  at  the  Westinghouse 
works  ? 
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]\IR.  DUDLEY:  Mr.  President,  this  is  a  great  surprise, 
because  I  came  here  simply  as  an  interested  spectator.  I  have 
nothing  to  offer  on  the  subject  in  any  way.  ]ylany  valuable  sug- 
gestions have  been  given  us  by  the  speaker.  I  know,  of  course, 
that  the  A\'estinghouse  Electric  and  Manufacturing  Company 
use  electric  welding  processes  of  a  great  many  kinds  and  I  pre- 
sume that  any  of  you  who  do  not  have  access  to  other  places 
where  electric  welding  is  done  could  get  some  very  interesting 
information  and  see  some  of  the  work  being  done  at  first  hand 
there.  I  do  not  know  that  the  Westinghouse  Air  Brake  Co. 
have  any  occasion  to  use  welding  processes  to  any  extent  except 
in  their  reservoir  department,  where  I  think  the  acetylene  pro- 
cess is  used.  So  far  as  I  know  we  have  not  done  anything  on 
any  large  scale  in  the  electric  wielding  processes. 

;MR.  STUCKI  :  I  might  say  that  spot  welding  is  also  exten- 
sively used  in  bridge  work. 

PRESIDENT:  Mr.  C.  H.  Florandin,  of  the  C.  &  C.  Elec- 
tric and  ^Manufacturing  Co. 

MR.  C.  H.  FLORAXDIX  :  Mr.  Hibbard  has  gone  through 
the  subject  of  electric  welding  in  such  a  thorough  manner  that 
there  is  very  little  that  can  be  said.  The  company  that  I  repre- 
sent makes  a  multiple  unit  outfit  by  w^hich  we  are  able  to  use  a 
number  of  operators  from  the  same  set.  some  of  them  working 
with  the  metallic  electrode  and  others  with  the  carbon  electrode. 
We  have  been  doing  that  for  quite  some  time.  The  Central 
Railroad  of  X'ew  Jersey,  for  instance,  have  a  set  where  they  run 
four  or  six  operators  at  the  same  time.  We  also  use  a  system  of 
individual  panels,  which  enable  us  to  locate  the  panels  at  any 
point  in  the  shop  which  may  be  convenient  to  the  operator.  For 
instance,  a  locomotive  may  be  near  the  door  and  it  may  not  be 
convenient  to  run  a  long  line  from  the  main  switch  board  over 
to  the  door.     In  that  event  the  individual  panel  is  very  useful. 

As  far  as  the  carbon  electrode  is  concerned,  it  is.  of  course, 
much  more  rapid  than  the  metallic  electrode — I  should  say  about 
three  times  as  rapid.  As  to  the  cost  of  the  work,  it  is,  for  ordi- 
nary work,  about  $1.20  an  hour.  The  metallic  electrode,  on  the 
other  hand.  wouUl  be  about  85  cents.  But  when  we  consider 
that  we  get  out  much  more  work  with  the  carbon  electrode,  it 
is   far  cheaper.     On  the  other  hand,  there  are  classes  of  work 
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that  cannot  be  welded  with  the  carbon  electrode  that  can  be 
welded  with  the  metallic  electrode,  such  as  welding-  overhead,  for 
instance. 

Our  records  agree  very  closely  with  those  that  have  been 
given  by  the  various  speakers,  so  there  is  not  verv  nmch  to  say 
on  that  score.  As  far  as  the  metallic  electrode  is  concerned,  the 
sizes  run  from  j4."  to  about  3/16"  in  diameter,  and  the  amperage 
will  vary  from  about  50  amperes  to  150  amperes.  In  connection 
with  our  outfit,  however,  we  use  a  push  button  control.  We 
have  a  combination  holder  that  enables  the  operator  bv  merely 
pushing  a  button  to  switch  from  the  carbon  electrode  to  the  me- 
tallic electrode.  We  find  at  times  that  if  the  section  of  the  metal 
is  very  heavy  pre-heating  by  the  carbon  electrode  is  essential. 
If  you  attempt  to  build  up  with  small  increments  of  metal  on 
a  large  section  wdiich  is  cold  the  weld,  of  course,  can  not  be  ho- 
mogenous, and  therefore  it  is  necessary  to  pre-heat  slightly  with 
the  carbon  electrode. 

The  question  of  c}e  i)rotection  is  one  that  comes  up  very 
frequently.  We  find  that  it  is  necessary  to  have  a  face  shield 
and  that  protects  the  eyes  sufficiently.  We  use  ruby  and  blue 
glass  for  the  purpose.  That  seems  to  be  about  all  that  is  neces- 
sary. The  operator  wears  usually  leather  gloves  or  gloves  of 
some  sort  of  heavy  material. 

I  can  not  think  that  there  is  anything  else  that  I  can  sav  on 
the  subject.  The  various  speakers  have  brought  out  about  every- 
thing there  is  in  the  line  of  welding.  We  have  done  a  great  deal 
of  cast  iron  work  in  repairing  broken  tools,  etc.  The  holder 
which  we  use  is  of  such  design  that  it  is  of  minimum  weight. 
By  means  of  an  ingenious  device  the  electrode  may  be  removed 
and  a  new  one  replaced  very  quickly.  This  is  also  very  im- 
portant. 

It  is  frequently  found  necessary  to  anneal  both  carbon  and 
metallic  welds,  and  we  do  that  whenever  the  question  of  strains- 
is  important.  So  far  as  poor  welds  are  concerned,  it  is  quite  true 
that  they  frequently  occur  when  the  operator  has  not  sufificient 
experience  or  instruction.  But  we  make  it  a  point  whenever  we 
sell  an  equipment  to  have  the  operator  thoroughly  posted  by  the 
instructor  wdiom  we  send  out  from  the  shop. 

PRESIDENT:    Mr.  Seixas,  may  we  hear  from  you? 
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MR.  H.  G.  SEIXAS :  I  thank  you  for  the  opportunity  to 
say  a  few  words,  but  there  is  very  httle  that  has  not  already  been 
covered  that  can  be  suggested.  Aly  experience  has  been  in  con- 
nection with  welding  of  the  pure  irons  so  well  known  today  that 
I  would  like  to  ask  Mr.  Hibbard  if  he  has  had  any  experience 
with  his  machine  in  connection  with  the  welding  of  any  of  the 
new  pure  irons  so  well  known  to  most  of  us.  There  has  been 
some  difficulty  experienced  along  these  lines  and  it  would  be 
interesting  to  have  the  results  of  any  actual  tests  that  have  come 
under  Mr.  Hibbard's  observation.  If  any  of  the  Westinghouse 
Electric  men  are  present  they  may  be  able  to  shed  some  light  on 
the  subject. 

MR.  HIBBARD :  I  can  not  say  that  I  do  know  much  about 
the  operation  with  pure  iron.  The  class  of  work  that  we  have 
been  dealing  almost  wholly  with,  or  at  least  that  I  have  been  in 
contact  with,  has  been  with  such  work  as  we  find  in  locomotive 
and  car  service,  and  I  do  not  recall  any  case  where  we  have  had 
anything  to  do  with  pure  iron. 

PRESIDENT:  Are  there  any  Westinghouse  Electric  men 
here  that  could  give  us  any  light  on  this  subject?  If  not,  Mr. 
Hibbard.  have  you  anything  further  to  say  in  closing? 

MR.  HIBBARD:  I  think  the  subject  has  been  pretty  well 
covered.  There  is  nothing  more  that  I  have  to  say.  The  prin- 
cipal feature  developed  in  the  discussion  seems  to  be  that  a  great 
deal  of  the  operation  is  right  up  to  the  operator.  The  more 
skilled  a  man  becomes  the  more  successful  his  welds  are.  We 
have  not  experienced  any  trouble  in  breaking  men  in.  It  is  a 
very  simple  process,  and  the  safety  feature  of  it  speaks  very 
highly  for  the  process.  The  voltages  are  low,  so  low  that  the  op- 
erators are  in  practically  no  danger  whatever.  I  do  not  think  of 
anything  more  that  I  can  say  on  the  subject. 

PRESIDENT :  Mr.  Howe,  may  we  have  the  report  of  the 
Nominating  Committee  ? 

MR.  D.  M.  HOWE :  Your  Committee  selected  to  nominate 
officers  for  this  Club  for  the  ensuing  year,  beg  leave  to  make  the 
following  report: 

President,  Mr.  A.  G.  Mitchell. 

First  Vice-President,  Mr.  F.  ^I.  :McXulty. 
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Second  Vice-President,  Mr.  E.  J.  Searles. 

Treasurer,  Mr.  F.  H.  Stark. 

Secretary,  J\Ir.  J.  B.  Anderson. 

Executive  Committee,  L.  H.  Turner,  D.  J.  Redding  and  F. 
R.  McFeatters. 

Finance  Committee,  D.  C.  Noble,  Stephen  C.  Mason,  E.  K. 
Conneely. 

Membership  Committee.  D.  M.  Howe,  A.  W.  Crouch, 
Charles  A.  Lindstrom,  H.  H.  Maxfield  and  A.  Stucki. 

PRESIDENT:  Regular  ballots  will  be  sent  to  the  mem- 
bers by  the  Secretary  and  due  time  given  in  which  to  vote. 

jNIR.  REDDING:  I  move  that  we  extend  to  Mr.  Hibbard 
a  vote  of  thanks  for  his  very  able  talk  on  electric  welding. 

The  motion  was  duh'  seconded  and  carried  by  unanimous 
vote. 

PRESIDENT :  i\Ir.  Hibbard,  permit  me  to  extend  to  you 
the  thanks  of  the  Club. 

ON  MOTION,  Adjourned. 

^Ki  J.(Jl/v-.-<JaA,-v<)v\-.— 

Q  Secretary. 
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SOCIETY  OF  RAILWAY  CLUB  SECRETARIES 
MEETING  AND  DINNER,  JUNE  15,  1912. 


The  Society  of  Railway  Club  Secretaries  met  in  annual  ses- 
sion Saturday,  June  15,  1912,  at  the  Plotel  Marlborough-Blen- 
heim,  Atlantic  City,  N.  J. 

In  the  absence  of  Mr.  George  H.  Frazier,  Chairman,  and 
]\Ir.  C.  W.  Alleman,  Vice-Chairman,  J\Ir.  J.  B.  Anderson,  Sec- 
retary of  The  Railway  Club  of  Pittsburgh,  was  called  to  the  chair 
and  presided  throughout  the  meeting. 

From  ]\Ir.  Frazier  had  been  received  a  letter  and  telegram 
expressing  his  regret  in  being  prevented  liy  Lmsiness  engage- 
ments from  attending  the  meeting  and  later  the  dinner,  and  stat- 
ing that  he  would  be  present  in  spirit  and  extending  cordial 
greetings. 

The  various  clubs,  with  the  exception  of  the  Richmond 
Railroad  Club,  Southern  and  Southwestern  Club  and  Northern 
Club  were  rciM-esented  by  their  Secretaries,  Presidents  and  First 
A'^ice  Presidents. 

Regrets  were  received  fmm  aljsentees  that  their  duties  pre- 
vented their  reaching  Atlantic  Citv  and  sending  greetings  and 
best  wishes  for  the  continued  success  of  the  organization. 

The  Secretary-Treasm"er  presented  the  following  report, 
which  was  received  and  ordered  spread  upon  the  Minutes : 

To  the  Officers  and  Members  of  the  Society  of  Railtvay  Club 
Secretaries : 

Gentlemen : — In  presenting  his  Annual  Report  your  Secre- 
tary-Treasurer has  to  sav  that  the  past  year  has  been  so  free 
from  special  incident  that  there  is  little  of  unusual  interest  to 
communicate.  We  have  pursued  the  even  tenor  of  our  way  ful- 
filling the  purpose  for  which  we  were  organized  and  practically 
accomplishing  all  the  objects  designed  to  prove  of  mutual  bene- 
fit and  helpfulness  to  each  other  in  the  performance  of  our  duties 
in  connection  with  our  respective  individual  clubs. 

Unfortunately  the  matter  of  the  resignation  of  the  Western 
Railway  Club  which  was  tabled  two  years  ago  with  the  under- 
standing that  it  would  be  taken  in  hand  by  a  Special  Committee 
and   an  effort  made   to  induce  reconsideration  and  withdrawal, 
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lias  been  allowed  by  default  to  remain  in  status  quo.  W'liether 
the  object  in  view  can  be  accomplished  is  still  a  matter  of  uncer- 
tainty and  certainly  it  should  now  be  determined  whether  the 
resignation  shall  be  accepted,  or  the  idea  of  two  years  ago  pur- 
sued to  a  definite  finish. 

Circumstances  made  it  inadvisable  and  in  a  measure  impos- 
sible to  pursue  further  the  proposed  organization  of  the  American 
Society  of  Railway  Club  Secretaries.  There  is  reason  to  believe, 
however,  that  the  proposition  can  be  carried  out  to  better  advan- 
tage during  the  ensuing  year.  Secretaries  of  several  associations 
have  shown  their  sympathy  and  readiness  to  co-operate,  and  ex- 
pressed the  opinion  that  though  a  beginning  will  have  to  be  made 
in  a  small  way  and  possibly  with  a  limited  membership,  the  in- 
ception will  be  upon  a  substantial  basis  and  steady  growth  in 
numbers  become  assured  if  those  who  can  give  it  the  right  im- 
petus take  hold  with  the  right  spirit,  and  there  is  that  unitv  of 
action  in  missionary  work  which  makes  for  the  success  of  anv 
undertaking  of  that  character.  There  is  now  in  contemplation 
a  movement  of  which  the  organization  of  this  association  is  to 
be  one  of  the  features  and  which  it  is  expected  will  culminate 
in  the  achievement  of  the  purpose  in  view  when  the  idea  w^as 
first  suggested.  While  we  have  had  no  accession  to  our  mem- 
bership for  several  years  there  appears  to  be  an  opportunitv  of 
effecting  an  increase  during  the  ensuing  year,  from  the  fact 
that  several  new  railway  clubs  have  within  a  comparativelv  re- 
cent period  been  formed  and  probably  only  the  right  invitation 
presented  at  the  psychological  time  and  some  personal  efifort  to 
induce  membership  in  our  Society  is  needeed  to  have  them  unite 
with  us. 

For  the  consideration  of  the  new  administration  it  is  sug- 
gested that  study  be  made  as  to  the  causes  or  reasons  why  some 
of  our  members  fail  to  attend  our  meetings,  and  why  more  of 
the  associate  members  are  absent  at  a  time  when  we  earnestly 
desire  them  to  be  with  us.  Presidents  and  first  vice-presidents 
of  clubs  who  constitute  the  latter  class  either  do  not  care  for  our 
affiliation  or  can  see  no  occasion  for  their  participation  in  our 
work  as  a  society.  This  is  a  question  upon  which  every  secre- 
tary should  ponder  and  determine  the  answer.  In  the  beginning 
of  the  society  they  were  ahvays  wdth  us  at  our  annual  meetings^ 
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but  the  number  who  now  do  so  is  discouragingly  small.  It  is,  of 
course,  a  stubborn  fact  that  at  the  conventions  with  which  we 
meet  simultaneously  for  one  da}',  sundry  duties  and  obligations 
devolve  upon  them  which  cannot  be  ignored  and  absorb  much 
of  their  time.  Therefore,  the  inquiry  arises  as  to  whether  we 
have  made  a  mistake  in  our  arrangements  and  would  it  be  de- 
sirable to  select  some  other  time  and  place?  Would  the  result 
be  an)-  better  ?  A\'ould  improved  conditions  follow  ?  W^ould  we 
accomplish  mure  in  the  line  of  benefits  that  we  seek  to  attain? 
Perhaps  these  suggestions  will  be  deemed  too  much  of  a  case 
of  '"much  ado  about  nothing."  but  be  that  as  it  may  they  have 
come  to  the  mind  of  your  Secretary-Treasurer  in  a  way  that 
could  not  be  ignored  while  he  has  been  the  only  "man  on  the 
job"  here  for  several  days.  If  their  presentation  has  no  other 
effect  than  to  "start  something."  it  will,  at  least,  have  saved  his 
associates  from  altogether  forgetting  that  this  is  neither  a  one 
or  two-man  organization  and  it  is  very  essential  that  all  con- 
cerned shall  try  to  do  something  for  the  preservation  of  the  So- 
ciety and  the  good  record  established  in  the  past. 

One  feature  that  marks  this  record  and  stands  out  in  bold 
relief  as  of  jjermanent  good  is  the  ])ublication  annually  of  the 
Index  of  Subjects.  Whatever  may  be  the  experience  of  other 
members  of  the  Society  the  writer  knows  it  is  highly  valued  for 
reference  purposes  by  many  members  of  the  clubs  which  he  has 
the  a])preciated  honor  of  serving.  In  addition,  as  the  compiler 
and  publisher  of  the  book,  he  knows  it  is  found  tiseful  in  other 
directions  by  men  not  eligible  to  affiliation  with  railroad  clubs, 
and  every  new  issue  is  followed  by  frequent  application  for 
copies  of  Club  Proceedings  containing  certain  papers.  Were  it 
•desirable,  many  instances  could  be  cited  of  certain  specially  valu- 
able papers  being  sought  as  much  for  the  enlightenment  of  de- 
partment subordinates  as  the  immediate  superiors  of  such  sub- 
ordinates. 

The  financial  statement  for  the  year  shows  total  receipts,  in- 
cluding last  year's  balance,  of  $220.33  ^^^^  disbursements  of 
$125.50.  leaving  a  balance  of  $94.83  to  the  credit  of  the  new  yeai. 
Respectively  submitted. 

HARRY  D.  A' OUGHT. 
Secretarv-Treasurcr. 
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The  matter  of  the  resii^nation  of  the  Western  Railway  Chib 
was  taken  from  the  table  and  the  Chairman  requested  to  pursue 
the  subject  of  withdrawal  with  the  President  of  the  Club. 

The  Secretary-Treasurer  was  continued  as  a  Committee  of 
One  (  I )  with  the  understandini;"  that  an  effort  would  be  made 
to  complete  the  orj^anizatioiT  of  the  American  Association  of 
Railway  Club  Secretaries  during-  the  ensuing  year. 

The  Secretary-Treasurer  reported  that  Mr.  W.  F.  Jones, 
First  \'ice-President  of  the  Central  Railway  Club,  Past  President 
of  the  General  Storekeepers'  Association,  and  General  Store- 
keeper of  the  N.  Y.  C.  &  II.  R.  R.  R..  had  been  invited  to  pre- 
side at  the  annual  dinner  to  lie  given  in  the  evening  at  the  Hotel 
Strand,  and  that  he  had  accepted  the  invitation. 

An  appropriation  of  $25.00  to  the  Secretary-Treasurer  for 
stenographic  and  clerical  services  during  the-  year  was  author- 
ized. 

On  motion  of  Mr.  Powell,  Mr.  Frazier  was  re-elected  Chair- 
man, Mr.  J.  I).  Anderson.  \'ice-Chairman.  and  ^\r.  Harry  D. 
Vought,  Secretary-Treasurer. 

The  annual  assessment  for  the  current  expenses  of  the  So- 
ciety was  continued  at  $15.00.  as  hertofore. 

There  being  no  other  business  the  Society  adjourned. 

In  the  evening  the  members,  with  a  number  of  their  friends, 
participated  in  the  annual  dinner  at  the  Hotel  Strand.  ]\Ir.  W. 
F.  Jones  presided. 

Covers  were  laid  for  30  and  the  occasion  in  all  respects  was 
very  enjoyable. 

Respectfully  submitted, 

HARRY  D.  A' OUGHT, 

Sccrcfary-Trcasitrcr. 


5u  iHrutmium 


H.   W.    RINEHART 


DIED   JUNE   21.   1912 


ESTABLISH  ED 


EDWARD  KERR,  President 


IMtiailE  Dllf  (0. 


Bfills^dl)liQll/[fflyill)[lii 

M  M  Bron/e  («tiii?5  ol  tmf  h^\m. 

hw  Brasses  dud  in  Journal  Beano?s  a  5pe(iall|. 

Sole  Manufacturers  of  CORINTHIAN  BR0N7E  for  Driving  and  Pod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street    and     Penn    Avenue. 

THE  JANNEY  "X"  COUPLER 

The  latest  development  of  ihe 

M.  C.  B.  Coupler 

Has 

"Lock- 

to- 

thc- 

Lock", 

"Lock  Set"  and  "Knucklc-Opencr" 
JANNEY    SIMPLICITY. 

MANUFACTURED  ONLY  BY 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH,   PA. 


pintsgHjI  thermo-jet  safety 

MANTLE  CAR  ELECTRIC 

LIGHT  HEATING  LIGHT 

A  Cent  a'  Burnin;  Hour  Minimum  Pipe  Axle  Driven  Dynamo 

Loni;  Mantle  Life  Perfect  Control  Lont  Lamp  Life 

Tk  Safety  (ar  neatin;  I!  li^ktin;  (o. 

Chicago,  Philadelphia,  Washington,  Boston,  Q  DApfnr  Cf      Nqw  Yfirlf 

St.  Louis.  San  Francisco.  Montreal  ^  ncUIUI  01.,   nZfl   lUlK 


This  Space  Tor  Sale 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET.  NEW   YORK 

BRANCH  OFFICES.— CHICAGO.  ST.    LOUIS.    ST.    PAUL.    WASHINGTON,  D.  C. 


HAVE  YOU  READ  OUR  PAMPHLET: 

''Perfect  Performance  of 
Waycott  Special  Beams" 

( 1  he  Brake  Beam  used  in  Lake  Shore  Emergency  Tests  at  Tolf  do) 

The   Damascus    Brake   Beam   Company 
Cleveland,  U.  S.  A. 


PEERLESS   RUBBER   MANUFACTURING   CO. 

16  Warren  Street,  New  York. 


Manufacturers  of 
Fine   Mechanical    Rubber   Qoods   for   Railroad    Equipment. 

F'.  O.  IDonnell,  /Vlanager,  Railroad   Department 


This  Space  For  Sale 


STANDARD  STEEL  CAR  COMPANY 

(General  Offices:  Frick  BIdg.,  PITTSBURGfl,  PA.  (  BUTLER,   PA. 

OFFICES-^  NEW  YORK:     170  Broadway  WORKS  ^  NEW  CASTLE.  PA 

iCHlCAOO:     Fisfier  Building  i  flAMMOND,  IND. 

STEEL    AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,  BOLSTERS,  BRAKE  BEAMS.  ETC. 

Capacity  50,000  Cars  per  Annum     S'tI^ 


„u?lL  drawbar  attachments 

FRICTION 
GEAR. 

Piper  Patents 

250,000 

POUNDS 

CAPACITY 

Has  all  the 
Points  of  a 
Perfect  Gear 


SI/VVRLE 


STRONG 


RELIMBLE 

TANDEM 
SPRING    GEARS. 

64x8,  or  8x8  Springs 

Perfect  Spring  Protection. 

No  Strain  on  Yoke  Rivetj 

Except  in  Pulling. 

THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send    for    Catalog 


CLEVELAND.    OHIO 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  259  COMPANIES 

SESSIONS— STANDARD   FRICTION   DRAFT  GEARS 

ARE  IN   USE  BY  I49  COMPANIES 
-BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:   People's  Gas  Building  NEW  YORK:  2  Rector  St. 


ftfBli^  RAILROAD  SUPPLIES 


All    Grades   of  Asbestos    and   j\Iagnesia  Pipe   Covering 

Pipe  Coverings  T-M  Leak-Xo  Metallic  J-M  Kearsarge  Packing 

j-M  TTair  Felt  Compound  .T-^I  Kearsarge  Gaskets 

.T-M  Asbestos  Roofing         ;Metallo  Metal  Polish  J-M  Vulcabeston  Packing 

J-M  Asbestos  Cements        J-M  Fibre  Conduit  Air  Brake  Cylinder  Pack- 
J-M  Retort  Cements             Keystone  Plair  Infula'or  ^        ing  Expander  Ring 

Locomotive  Lagging  Car-Best-Us  Car  Roofing  Vulcabeston   Rope   Packing 

Smoke  Jacks  Pligb  Pressure  Packings  Canadax  Wick  Packing 

Asbestos   Wood  J-M  Permanite  Packing  J-M  Underground  Conduit 

Write  for   Catalog   No.   252 

H.  W.  JOHNS-MANVILLE  CO. 

NEW    YORK    AND    EVERY    LARGE   CITY 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


WARD  EQUIPMENT  CO. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 


141  Cedar  Street    -      -    New  York 


7^^ 


luujijiajin 


F'reight  and  F*assenger 


Of  Every  Descriptiori 

Pressed  Steel  Specialties 
Tank  Cars  /Vline  Cars 

Pressed  Steel 

Car 

Company 

New  York        Pittsburgh        Chicago       Washington,  D.  C. 


-d 


SUYDAM'S  Protective  PAINTS 

fof  f[ei?lit  im  !^ 


MANUFACTURCO    BY" 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST    AND  BUTLER  STS  , 

BELL   PHONE.  343  nsK  PITTSBURGH,  Pa. 


PITTSBURGH  STEEL  FOUNDRY  COMPANY 

1208  House  Building,  Pitts- 
burgh. Manufacturers  in 
Pittsburgh  of  Cast  Steel 
Truck  Bolsters,  Body  Bol- 
sters, Truck  Side  Frames 
and  Cast  Steel  Draft  Sills 
and  E^nd  Sills. 


This  Space  For  Sale. 


BRADY  BRASS  CO. 

CYPRUS  BRONZE    FOR    LOCOMOTIVE   and    CAR    BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOU;^rMAL  BEARINGS        MOTOR   BEARINGS 

General  Office  and  Works,   170-182  Fourteenth  St.  and  169-175  Fifteenth  St.,  Jersey  City,  N.  J. 
DANIEL  M.  BRADY,  President 


This  Space  Tor  Sale. 


PBP» 


OFFICI  ALr 


P   R  O  C  E  EDINGS    /("  A^ 


OCTOBER  25,  1912 


ANNUAL  MEETING.  ELECTION  OF  OFFICERS, 

SMOKER,  CONSTITUTION,  BV-LAWS 

AND  NAMES  OF  MEMBERS 


TRACK  DEVICES  Jj^ 

THE  Q&G  COMPANY^ 


West   Stree:   Bldg., 
New  York,   N.  Y. 


Peoples  Gas  Bldg., 
Chicago,   Ills. 


TURNBUCKLES 


CLEVELAND  CITY  FORGE  AND  IRON  CO  .  CLEVELAND,  OHIO 


Freight  Car  Forgings 

STEEL  CAR  FORGE  COMPANY 


PITTSBURGH 


•'FOROINO  SPECIALISTS' 

NEW  YORK 


CHICAGO 


This  Space  Tor  Sale. 


eSTABUSHEO     1884 


SIPE^S  JAPAN  OIL 

•'STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

in  daily  use  by  all  the  leading  railroads  in  the  united  states 
mani/factured   only  by 

CHICAGO,  ILL.  JAMES  B.  SIPE  &  CO.  Allegheny,  pa. 


This  Space  Tor  Sale 


A  NEW  BOOK  ABOUT  STEEL  BOILER  TUBES. 


ODERN 

TIIRF 


c 


tube 
(a) 
(b) 
(c) 


C  Whi 
won 


have    just  -issued    a    new    bouk    on    the    >ubject    ol    steel    boiler 

s,  containing  information   as  follows; 
Illustrations  of  various   tests  applied  to  boiler   tubes. 
Standard    specifications. 

T'lventy-six  pages  of  discussion  regarding  the  relative  merits 
of  steel  and  iron  boiler  Hues.  This  discussion  is  quoted  ver- 
batim from  the  Official  Proceedings  of  the  International  Mas- 
ter Boiler  Makers'  Association,  years  1909,  1910  and  1911. 

le  this  book  is  not  intended  for  general  distribution,  we  will  be 
to  send  a  copy  tree  to  anyone  whose  position  or  letter  head 
Id  indicate  a  legitimate  use  for  same. 


NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES,  FRICK  BLDG.,  PITTSBURGH,  PA. 

DISTRICT  ATLANTA        BOSTON  OENVER        NEW  YORK        PITTSBURGH        SALT  LAKE  CITY 

SALES  OFFICES:         CHICAGO  NEW  ORLEANS  PHILADELPHIA  ST.  LOUIS  ST.  PAUL 


PACIFIC  COAST  REPRESENTATIVES—     I      SAN  FRANCISCO         SEATTLE 
U.  S,    STEEL    PRODUCTS    CO.        /     PORTLAND  LOS  ANGELES 

EXPORT  REPRESENTATIVES— U.  S.  STEEL  PRODUCTS  CO.,  NEW  YORK  CITY. 


Gould  Coupler  Co. 


OFFICES 

341-7  5th  Ave,  New  York 

Tbe  Rookery, 

Chicago 

Depew,  N.  Y. 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast  Steel,  Depew,  N.  Y. 


Gould  Friction  Draft  Gear 
Gould  Couplers  Crown  Bolsters 


CLOSE  QUARTER  PISTON   AIR    DRILLS 

CAN  BE  OPERATED  IN  EXTREMELY 
CLOSE  QUARTERS. 
If  you  want  a  drill  for  corner  work  why 
not  have  one  that  can  be  used  anywhere? 
The  Thor  can  be  used  in  places  that  cannot 
be  reached  with  other  close  quarter  drills.  It 
is  the  most  cc.-npact.  powerful  and  durable. 
Don't  fail  to  test  the  Thor  before  placing  your 
order. 


SENT    ON    TRIAL: 


No.  9  Drill  in  Operation. 


INDEPENDENT  PNEUMATIC  TOOL  CO., 

CHICAGO  NEW   YORK        ATLANTA       PITTSBURGH  SAN    FRANCISCO 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,  MANAGER,  PITTSBURGH  BRANCH. 

-^F'  /\  R  K.    B(JI1^I=»IING  )^ 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


R&.ilw&y  and  M&.chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  w'hf.L  COMPANY 

MANUFACTURERS   OF 

''STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,    N.    Y.         Pittsburgh,    Pa.  ^I?"^^S^^^^  ^^■ 

o  T3  /^i       1      J     /->  New   York  Office: 

Sayre,    Pa.  Cleveland,    O.  556    WEST    34th    STREET 

New    York    City,    N.    Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDG. 


Mention,  master  Car  Bmiilm! 

The  M.  C.  B.  rules  of  interchange  .^.  The  use  of  our  steel  back  slioe 
provide  for  the  use  of  the  steel  \^(/  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  WAK  maintenance,  brake  heads  and 
freight  equipment.  •^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  III. 

\A/F?ITE     JROR    SAyV\F»LE    OF' 

Stabrite  Front  End  Paint 

Chas.  R.  Long,  Jr.  Company 


INCORPORATED 
MANUFACTURERS  OF 

RAILWAY,  STATION   AND 


BRIDGE  PAINTS.  LOV  ISVlLLE,    KV» 


I  Nathan  Manufacturing  Co.  ( 

<  85-93  Liberty  Street,  New  York.  \ 

I  1612  Old  Colony  Building,  Chicago.  > 

>  Monitor,  Simplex  and  Nathan  Injectors  \ 
\  for  Locomotives 

v  AND  5 

Sight-Feed  Lubricators. 

■I  All  Specially  arranged  for  High^Pressure  Engines.  S 

>    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

?  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

i  on  Cups,  Etc.  :• 

C  SOLE  AGENCY     FOR  THE '} 

)    Coale    Muffler    &    Safety    Valve    Co.,   Inc. 
PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

-GENERAL  OFFICES:  HENRY  W. "OLIVER '.BLDG  ,  PITTSBURGH,    PA. 

LOCOMOTI¥E  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board   while   running. 


A  catalog  or  call  by  Representative 
for  the  asking.     0    0    0    »     0 

\mM.  Valve  Mi  Co., 

Works:  Homestead,    Pittsburgh,  Pa. 


rr 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR, 

with  SarKeiit's  Electrical  Attachment  for  tak- 
ing any  number  of  liiagranis  .sinuiltaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 

Stores  :   l  Boston,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  and  Prices, 


BALLS 

VARNISH  REMOVER 


OXOLIN 


HEGISTr  BED 
TH  E   I  L>EAL  PAINT  Ol  L 


B.  G 
SPIRITS 


^ 


Bail  Chemical  Co. 


v^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg.,  PITTSBURGH,  PA 


Jj 


If  s  the  Ball  Bearings 


That  Reduce  (he  Friction  and 
Increase  the  Efficiency  of  the 
New  Line  of 


Little  Giant 
Air  Drills 


Send  for  Circular  No.  102 


CHICAGO  PNEUMATIC  TOOL  COMPANY 


FISHER    BLDG. 
CHICAGO 


10-12   WOOD   ST. 
PITTSBURGH 


50  CHURCH    ST 
NEW   YORK 


GOLD  GflR  HEftTIIHG  &  LIGHTING  GO. 


MANUFACTURERS   OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


Heaiii  Apparatus  for  Railwaj  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pres.  C.  m.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   cno  i   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  •■""  (   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


DIXON'S 


AIR  BRAKE  GRAPHITE- 
GRAPHITE  PIPE  JOINT  COMPOUND 
SILICA-GRAPHITE  PAINT— 


Three  Dixon  Products  recognized  as  R.  R.  standards. 

LITERATURE  AND  S.AMPLES  SENT  ON  REQUEST. 

.MANLFACTLRED  ONLY  BY 

Joseph  Dixon  Crucible  Company 

ESTABLISHED    1827  JERSEY  CITY,   N.  J, 


'^  MCB     COUPLERS 

TEMPORARY  STANDARD 

Manufadured  by 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo,  Sharon,  Melrose  Park. 


^rWestmghbuse  ] 


Air  Brake   Operating  Efficiency 

Railroad    Companies     spend    in     the  aggregate    large    sums    for    air    brake 

equipment.      The    returns    are    measured  solely     by     the     functions     performed, 

which    in    turn   enable    certain    practical  and    far-reaching    economic    results    in 
freight    and    passenger    train   service. 

Repair  parts,  non-standard,  either  as  to  materia'  or  accuracy  of  dimen- 
sions, have  undesirable  consequences  in  the  direction  of  "excessive  breakage  or 
wear :  quick  action  when  not  desired ;  slid  flat  wheels,  and  other  expenses 
incident  to  imperfect  air  brake  operation,  which  greatly  reduce  the  net  in- 
come possible   from  brakes  properly   maintained. 

Westinghouse  Repair  Parts  embody  three  cardinal  e'ements,  viz.  :  Good 
Material,    Best  Workmanship   and    Complete   Standardization. 


Westinghouse  Air  Brake  Co., 


Pittsburgh,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 


Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,   Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


43%  LESS  COAL 


Mallet  locomotives  on  the  Hinton  Division  of  the  Chesapeake 
&  Ohio  Railway  cost  2.8  cents  per  1,000  ton-miles  for  fuel,  as 
against  5  cents  per  1,000  ton-miles  with  Consolidations,  a  sav- 
ing of  43  per  cent  in  favor  of  the  Mallets. 

This  is  dene  in  road  freight  service  as  shown  by  railroad  com- 
pany records  for  eight  months. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.   MILLER.  President. 
MANLFACTL  RERS  OF 

'CORRO&ATED  ASBESTOS  ROOFING  AND  SHEATHING" 


No  Paint 
Fireproof 


No  Rust 

Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

ASBESTOS  RAILWAY  SLPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coverings.     Papers,  Packings.  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

'35%  Magnesia  Boiler  Lagging. 

FRANKLIN,    PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS  ^si^ 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  High-Power  Steel  Tools. 

NILES-BEMENT  POND  CO. 


Trinity   Building 
til    Broadway,   New  York 


pittsburgh,  pa. 

Frick  Building 


This  Space  For  Sale 


PNEUMATIC  TOOLS 


BUILT  TO 
WEAR: 

NOT  TO 
SELL." 


We  could  probably  build  a  "cheaper"  tool 
than  any  one  in  the  business — but  that  is 
not  the  policy  that  has  built  up  our  repu- 
tation. 

Ingersoll-Rand  Pneumatic  Tools  are  built  for 
the  satisfaction  of  the  user — not  merely 
for  our  own  profit. 

WE  BELIEVE  THAT  THERE  IS  AC- 
TUALLY MORE  SERVICE  IN  OUR 
PNEUMATIC  TOOLS  THAN  IN  ANY 
OTHERS. 

And  probably  this  means  more  in  pneumatic 
tools  than  in  any  other  class  of  machine. 

Air  Compressors  Air  Hoists 

INGERSOLL  RAND  CO. 

NEW  YORK 

Pittsburgh  Office,  Farmers  Bank  Building 


This  Space  For  Sale 


THE  RECOCNIZEDSE&NDAMD 
FOR  lOCOHOTIVE  HREBOXES 


THE  ASHTON   VALVE  CO. 

...  MAKERS  OF  THE  ... 

HiQliest  Grade  Muffler  and 
Open  Pop  Safety  Valves, 

Locomotive  Steam  and  Air 
Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

STRE\CTH  AND  WEARI\G  QUALITIES 


THAT    ARE    ABSOLUTELY    NECESSARY     IN 

LOCOMOTIVE  CASTINGS 


PRICES    MODERATE 


Manufactured    Only    By 


RESULTS    GREAT 


Hunt-Spiller  Manfg.  Corporation 

W      B.    LesCH,   Gen'l   Mangr.   &.  Treas. 


OFFICE     AND    WriRKS: 

383   DORCHESTER   AVENUE 
^O.    BOSTON.    MASS 


J.   G.    PLATT, 
Mechanical   B  e  p.^E<5ENT*Tivt  • 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  a^nd  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa^y  Lubrication  js^  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PtNNA. 

MANUFACTURING  SPKCIALISTS 

OF  MALLEABLK  CASTINGS 

FOR  THE  RAILROAD  AND 

CAR  COMPANY  TRADE. 


FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 
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PROCEEDINGS  OF  MEETING, 
OCTOBER  25th.  1912. 

The  regular  monthly  meeting  was  called  to  order  at  the 
Monongahela  House,  Pittsburgh,  Penna.,  at  8:oo  o'clock  P.  M., 
with  President  F.  R.  AIcFeatters  in  the  chair. 
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The  following-  gentlemen  registered  : 


MEMBERS. 


Adams,  Lewis 
Allison.  John 
Amsbary,  D.  H. 
Andersen,  H.  S. 
Anderson,  J.  B. 
Ashcroft.  C.  D. 
Baker.  J.  H. 
Baldwin.  G.  C. 
Barth.  J.  W. 
liattinhonse.  John 
Bealor,  B.  G." 
Beatty,  E.  A. 
Bennett,  R.  G. 
Berg;hane,  A.  E. 
Bernard,  R.  Y. 
Blair,  H.  A. 
Brand.  Thos. 
Bnechner,  W.  A. 
Bulkley,  B.  X. 
Burke,  Wm. 
Carpenter.  H.  L. 
Chittenden.  A.  D. 
Clark,  C.  C. 
Clark,  H.  L. 
Cline,  W.  A. 
Conway,  J.  D. 
Cotton,  A.  C. 
Coulter,  A.  F. 
Courtney,  D.  C. 
Cover.  X.  C. 
Craig-,  E.  M. 
Crouch,  A.  W. 
Cunningham,  R.  I. 
Dailv.  I.  P. 
Dambach,  C.  O. 
Danforth,  G.  H. 
DeArment,  T-  H- 
Drake.  W.  C. 
Drane.  E.  J. 
Dress,  G.  iM. 
Eissler,  R.  E. 
Elverson,  H.  W. 
Emery,  C.  \\\ 
Evans,  PI.  E. 


Knight,  E.  A. 
Koch,  Felix 
Krebs,  G.  W. 
Lichtenfels,  P.  H. 
Lindstrom,  Chas.  A. 
Low,  J.  R. 
Lynn.  Samuel 
Alacfarlane.  W.  E. 
Mackenzie,  R.  PL 
Mackert,  A.  A. 
Maxfield,  H.  H. 
^lillar,  C.  W. 
Aliller,  F.  L. 
Mitchell,  A.  G. 
McConnell,  P.  L. 
McClearv,  G.  T. 
McFeatters,  F.  R. 
McBwain,  J.  D. 
McKeen,  T-  W. 
McKeon.  R.  D. 
McXeil.  W.  N. 
McXulty,  F.  M. 
X'^ewman,  L.  L. 
Orbin,  G.  N. 
Orchard,  Chas. 
Orner,  M.  T.  S. 
Parke,  F.  H. 
Patterson,  T-  T. 
Perrv,  W.  E. 
Pfeil,  John 
Phelps,  W.  H.,  Jr. 
Pickels,  IT.  D. 
Pitcairn.  X.  B. 
Porter,  Chas. 
Pratt,  L.  P. 
Proven,  John 
Porter,  H.  V. 
Quest,  W.  O. 
Ralston,  A.  L. 
Ranck.  T.  ^L,  Sr. 
Rea.  C.S. 
Redding-.  D.  J. 
Reymer,  C.  H. 
Richardson.  W.  P. 


Visitors. 
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Falkcnstein,  W.  H. 
Flaherty,  P.  J. 
Forsvthe,  Geo.  B. 
Frank,  L.  W. 
Frazier.  E.  L.,  Jr. 
Gale.  C.  H. 
Geddes,  James  R. 
George.  M.  E. 
Gies,  Geo.  E. 
Gilg.  H.  F. 
Grewe.  H.  F. 
Guar.  John  W. 
Hackenburg,  J.  H. 
Hager.  C.  S. 
Harner,  A.  J. 
Harriman.  H.  A. 
Hawthorne,  H.  J. 
Haynes.  J.  E. 
Herman.  W.  J. 
Higgins.  H.  L. 
Hilty.  H.  A. 
Hinkens.  E.  H. 
Hinsdale,  C.  L. 
Hoffman,  C.  T. 
Holbrook,  W.  H. 
Flowe,  D.  M. 
Howe,  H. 
Hudson.  W.  L. 
Hyde,  E.  L. 
Tames,  J.  M. 
Jenny,  J. 
Jones,  J.  D. 
Jordan.  T.  E. 
Kellv,  H.  B. 
Keptner,  J.  B. 
Kessler.  D.  D. 
Kinch.  L.  E. 
Kirk,  T.  S. 
Kleinhans,  H. 
Knapp,  A.  D. 
Knickerbocker,  A.  C. 


Rivinius,  Carl 
Rohn,  W.  B. 
Rupp.  R.  D. 
Ryan,  Wm.  F. 
Sargent,  L.  L. 
Scheck,  H.  G. 
Schoonover,  W.  H. 
Schreiner,  W.  C. 
Schuchman,  W.  R. 
Shallenberger,  C.  M. 
Sharpley,  H.  G. 
Shook,  A.  A. 
Shook,  S.  D. 
Shumaker,  F.  S. 
Stewart,  S.  R.  B. 
Stewart,  Wm. 
Smith,  D.  W. 
Smith,  Geo.  H. 
Smith,  John  B. 
Smith,  Russel 
Snyder,  Jos. 
Spangler,  C.  P. 
Stark,  F.  H. 
Stoll,  H.  B. 
Stucki,  A. 
Suckfield.  G.  A. 
Thurber,  G.  P. 
Thurlbv.  A.  R. 
Tucker,  John  L. 
Toomey,  J.  J. 
Voip-ht',  A.  J. 
Walter,  W.  A. 
Walther,  G.  C. 
Warne,  T-  C. 
Way.  L."A. 
Wescoe,  F.  B. 
Westhaeffer,  P.  E. 
White.  F.  L. 
Williams,  W.  N. 
Wiseman,  E.  B. 
Wyke,  J.  W. 


VISITORS. 


Alcorn,  W.  F. 
Andersen.  Chas. 
Barr,  A.  S. 
Eond,  W.  W. 


Mertz,  G.  H. 
Middleton.  A.  H. 
Millar,  R.  J. 
Miller,  Geo. 
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Brand,  Thos.,  Jr. 
Burgoon,  Jos.  A. 
Campbell,  Geo. 
Cartle,  W.  R. 
Clipp,  W.  L. 
Conner,  H.  J. 
Cooper,  G.  E. 
Culver,  Geo.  B. 
Dette,  R.  E. 
Dickens,  A. 
Dunbar,  C.  H. 
Earlv,  John  N. 
Ecker,  F.  D. 
Edwards,  G.  H. 
Falk,  Carl 
Ferguson,  R.  B. 
Forey,  Geo.  F. 
Frazier,  H.  F. 
Fulton,  A.  M. 
Hartley,  J.  W. 
Hawkins,  J.  E.  -• 

Hays,  O.  B. 
Hazen,  J.  C. 
Heberling,  F.  H. 
Hettler,  R.  C. 
Hindman,  S.  M. 
Hink.  G.  L. 
Hohn,  N.  R. 
Holt,  James  •*^' 

Johnson.  M.  A. 
Jones,  M. 
Judge,  A.  L. 
Kelly,  M. 
Kensinger,  E.  A. 
Kromer,  Wm. 
Laffe,  P.  J. 

Lakin,  T.  H.  ''^^- 

Lavlin.  M.  H. 
Lvle,  D.  O. 
Malev,  F.  ^f. 


Mitchell,  A.  F. 
Murray,  David 
Myers,  C.  A. 
McConnell,  J.  A. 
McGinnes,  B.  R. 
McGinnes,  C.  A. 
McMorran,  S.  R. 
Newman,  J.  F. 
Pener,  Wm. 
Perrv,  S.  F. 
Provost,  S.  W. 
Rankin,  B.  B. 
Ransbury,  F.  S. 
Redmond,  C.  S. 
Rohn,  M.  R. 
Rosenberger,  A. 
Schulte,  Wm. 
Shalenberger,  F.  E. 
Shaw,  H.  D. 
Shaw,  L.  P. 
Shicklew,  H.  E. 
Shook,  W.  F. 
Shook,  S.  D. 
Shrem]),  J.  A. 
Shumaker,  C.  D. 
Sitterly.  W.  H. 
Slocum,  R.  L. 
Smith,  A.  R. 
Smoot,  W.  D. 
Speer,  L.  M. 
Steinert.  E.  G. 
Stark,  H.  D. 
Stone,  P.  R. 
Thomas,  G. 
Thompson.  C.  H. 
Thompson,  J.  N. 
Trinler,  C.  ^I. 
Watt,  Alex.,  Jr. 
West,  L.  T. 
Wolfe,  L.  L. 


PRESIDENT:     The  minutes  of  the  last  meeting  being  in 
the  hands  of  the  printer,  we  will  dispense  with  reading  them. 

The  Secretary  read  the  following  applications  for  member- 
ship : 

Antes,  Edwin  L.,  Foreman,  Pressed  Steel  Car  Co.,  No.  33  High- 
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land   Ave.,   McKees   Rocks,   Pa.     Proposed   by   Harry 
Howe. 

Ashcroft,  Chas.  D.,  Manager,  Hartford  Steam  Boiler  Inspection 
&  Insurance  Co.,  1801-02  Arrot  Bldg.,  Pittsburgh,  Pa. 
Proposed  by  A.  W.  Crouch. 

Andresen;  A.  M.,  Salesman,  Chicago  Pneumatic  Tool  Co.,  No. 
10  Wood  St.,  Pittsburgh,  Pa.  Proposed  by  M.  O'Con- 
nor. 

Baylor,  H.  N.,  Foreman,  Penna.  R.  R.  Co.,  7401  Susquehanna 
St.,  Pittsburgh,  Pa.    Proposed  by  W.  H.  Sullivan. 

Bond,  W.  W.,  Assistant  Road  Foreman  Engines,  Penna.  R.  R. 
Co.,  5447  Kincaid  St.,  Pittsburgh,  Pa.  Proposed  by  W. 
L.  Hudson. 

Burns,  J.  D.,  Salesman,  Crucible  Steel  Co.,  241  Trowbridge  St., 
Hazelwood,  Pittsburgh,  Pa.  Proposed  by  F.  M.  Mc- 
Nulty. 

Goetz,  Henry  L.,  Asst.  Supt.  Power  Dept.,  Jones  &  Laughlin 
Steel  Co.,  5807  Elmer  St.,  Pittsburgh,  Pa.  Proposed. 
by  A.  A.  Shook.  -^) 

Hettler,  R.  C,  Asst.  Genl.  Foreman,  Penna.  Lines  West,  Alfe-- 
gheny.  Pa.     Proposed  by  Geo.  E.  Gies. 

Howe,  John,  Foreman  Boiler  Shop,  B.  &  O.  R.  R.,  Glenwood, 
Pa.     Proposed  by  M.  O'Connor. 

Hueber,  Chas.  :M.,  Clerk,  Mon.  Con.  R.  R.,  260  Atwood  St.,  Oak- 
land, Pittsburgh,  Pa.     Proposed  by  F.  M.  McNulty. 

Lakin,  J.  Harry,  Sales  Agent,  Power  Plant  Specialties,  Fulton 
Bldg.,  Pittsburgh,  Pa.    Proposed  by  F.  M.  McNulty. 

Lyle,  D.  O.,  Asst.  on  Engineer  Corps,  Penna.  Lines,  1013  Penn 
Ave.,  Pittsburgh,  Pa.     Proposed  by  R.  D.  McKeen. 

McAllister,  D.  R.,  Asst.  Traffic  Manager,  Thompson  Starretf 
Co.,  Second  National  Bank  Bldg.,  Pittsburgh,  Pa.  Pro- 
posed by  R.  H.  Mackenzie. 

MacOuown,  C,  Genl.  Manager,  Gem  Manf'g  Co.,  Thirty-third' 
and  Spruce  Sts.,  Pittsburgh,  Pa.  Proposed  by  V.  J. 
Burry. 

Runser,  K.  W.,  Supt.,  Gem  Manf'g  Co.,  Thirty-third  and 
Spruce  Sts.,  Pittsburgh,  Pa.     Proposed  by  V.  J.  Burry, 
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Smoot,  W.  D.,  Foreman  Power  Plants,  Penna.  Lines  West,  501 

California  Ave.,  Avalon.    Proposed  by  Geo.  E.  Gies. 
Swope,  B.  M.,  Motive  Power  Inspector,  Penna.  R.  R.,  Oakmont, 

Pa.    Proposed  by  E.  L.  Frazier,  Jr. 
Shremp,  Jos.  A.,  Foreman.  Freight  Car  Builders,  Penna.  Lines 

West,  Conway,  Pa.    Proposed  by  Geo.  B.  Forsythe. 
Sigafoos,  Gus.,  General  Yard  Master,  B.  &  O.  R.  R.,  4501  Sec- 
ond Ave.,  Pittsburgh,  Pa.    Proposed  by  A.  F.  Coulter. 
Thompson.  C.  H.,  Yard   Master,  Union  R.  R.,  420  Todd  St., 
Wilkinsburg,  Pa.    Proposed  by  A.  F.  Coulter. 
PRESIDENT :     As  soon  as  these  applications  have  been 
favorably  acted  upon  by  the  Executive  Committee,  the  gentlemen 
will  be  admitted  to  membership. 

SECRETARY:  We  regret  to  announce  the  death  of  E. 
Gaither  Huyett,  connected  with  the  Standard  Steel  Car  Com- 
pany. Mr.  Huyett  was  elected  to  membership  in  this  Club  No- 
vember 27,  1903. 

PRESIDENT:  We  will  now  have  the  annual  report  of  the 
Secretary  and  Treasurer. 

SECRETARY'S   REPORT. 

To  the  Officers  and  Members  of  The  Railzvay  Club  of  Pitts- 
burgh : 

Gentlemen : — I  beg  to  submit  below  statement  of  the  events 
closing  the  eleventh  anniversary  of  the  Club. 

Death  has  removed  from  our  midst  during  the  year  the  fol- 
lowing members :  F.  M.  Townsend,  Wallace  M.  Johnson,  W. 
W.  Young,  J.  H.  McAdoo,  James  Kennedy,  H.  W.  Rinehart  and 
E.  G.  Huyett. 

The  following  is  a  summary  of  the  membership,  financial 
condition,  etc.,  for  the  year  up  to  and  including  this  meeting: 

MEMBERSHIP. 

Reported  last  year   869 

Received  into  membership  during  the  year 191 

Reinstated    i 

1,061 

Suspended,  non-payment  of  dues 48 

Resigned 46 
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Loss  of  address 1 1 

Removed  by  death   7 

112 

Present  membership    949 

FINANCIAL. 

Receipts : — 

In  hands  of  Treasurer  last  year $2,351  68 

From  advertising  2,166  03 

From   dues    2,475  00 

From  sale  of  Proceedings  and  other  sources      207  20 

From  Minstrel  Entertainment    3>04i   75 

$10,241  66 

Disbiirseniciits: 
Printing   Proceedings,    advance   sheets,   no- 
tices, etc $3-636  46 

Hotel,  lunch,  etc 549  00 

Postage  for  Journals,  etc 567  60 

Secretary's  expenses  at  Atlantic  City  M.  C. 

B.    Convention    50  00 

Cigars  for  meetings   112  85 

Stereopticon   light    50  00 

Stationery  and  supplies  95  55 

Messenger  service 34  00 

Reporting  proceedings    1 50  00 

Entertainment    209  48 

Minstrel   entertainment    i<769  32 

Miscellaneous    80  92 

Floral    emblems    9  00 

Secretary's  salary,  year  1911-1912 500  00 

$  7,814  18 

Balance  in  hands  of  Treasurer $  2,427  48 

J.  B.  ANDERSON, 

Secretary. 
Approved : 

L.  H.  TURNER,    ) 

F.  H.  STARK,        I  Bxccutive  Committee. 

D.  J.  REDDING, 
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TREASURER'S  REPORT. 

Receipts : 

Balance  on  hand  from  last  year $2,351  68 

Received  from  Secretary  during  the  year.  .   7,889  98 

$10,241  66 

Disbursements: 
Paid  out  on  Secretary's  checks   $  7,814  18 

Balance  on  hand $  2,427  48 

Respectfully  submitted. 

J.  D.  :McILWAIN, 

Treasurer. 
Approved : 

L.  H.  TURNER, 

F.  H.  STARK, 

D.  J.  REDDING, 

Executive  Committee. 

PRESIDENT :  Is  the  Executive  Committee  ready  to  re- 
port on  the  election  of  officers? 

MR.  D.  J.  REDDING:  ^Ir.  President  and  I^Iembers:  I 
take  pleasure  in  announcing  the  election  of  the  following  officers 
for  the  ensuing  year : 

President— A.  G.   Mitchell. 

First  Jlce-Presideul — F.  M.  ]\IcNulty. 

Second  J^ice-Prcsident—'E.  J.   Searles. 

Treasurer — F.  H.  Stark. 

Secretary — J.  B.  Anderson. 

Executizr  Committee — L.  H.  Turner.  D.  J.  Redding,  F.  R. 
McFeatters. 

Finance  Committee — D.  C.  Noble.  Stephen  C.  ]\Iason.  E.  K. 
Connelly. 

Membership  Committee — D.  ^l.  Howe,  A.  W.  Crouch,  Chas. 
A.  Lindstrom.  H.  H.  ^^laxfield,  A.  Stucki. 

The  total  vote  cast  was  33c).  The  lowest  number  of  votes 
received  by  any  successful  candidate  was  333.  So  that  you  may 
see  these  gentlemen  w'ere  elected  by  a  very  large  majority.  (Ap- 
plause.) 

D.  J.  REDDING, 
Member  Executive  Committee. 
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PRESIDENT:  We  will  call  on  the  newly-elected  Presi- 
dent, Mr.  A.  G.  Mitchell. 

MR.  A.  G.  MITCHELL:  Mr.  President  and  Gentlemen: 
I  know  you  do  not  wish  a  speech  tonight,  because  this  is  the 
evening  for  other  entertainment.  I  wish,  however,  to  thank 
you  for  conferring  the  honor  upon  me  and  ask  the  help  of  the 
other  elected  officers  and  of  you  all  to  make  this  Club  a  success 
in  coming  years.     I  thank  you  for  your  support. 

PRESIDENT:     Mr.  McNulty.  First  Vice-President. 

MR.  F.  M.  McNULTY:  Mr.  President  and  Gentlemen: 
It  was  a  surprise  to  me  that  I  had  no  opposition  for  this  office 
to  which  you  have  elected  me.  However,  I  want  to  thank  each 
and  every  member  of  the  Ckib  for  his  support,  and  will  say 
that  I  will  always  have  the  interest  of  the  Club  in  mind  and 
will  do  all  I  can  for  its  advancement.  I  consider  it  an  honor  to 
be  a  member  of  The  Railway  Club  of  Pittsburgh,  and  certainly 
appreciate  the  honor  you  have  conferred  in  electing  me  First 
Vice-President.     I  thank  you  all. 

PRESIDENT :  Our  newly-elected  Second  Mce-President, 
Mr.  Searles,  is  sick  and  unable  to  be  here,  but  we  would  like  to 
have  some  promises  from  our  new  Treasurer,  Mr.  Stark. 

MR.  F.  H.  STARK:  Mr.  President  and  Gentlemen:  In- 
asmuch as  there  is  in  store  for  us  a  treat,  I  am  sure  you  are 
not  anxious  to  hear  from  such  ordinary  fellows  as  myself,  and'  I 
will  beg  to  be  excused.  I  will  promise  to  take  care  of  all  the 
money  that  you  will  entrust  to  me,  ctnd  if  you  will  keep  pretty 
close  tab  on  me,  you  will  get  it  all  back  in  some  form  or  another. 

MR.  D.  J.  REDDING:  Gentlemen,'  I  ana  sorry  to  appear 
before  you  again  and  take  up  so  much  of  your  time,  but  I  have 
been  delegated  to  the  very  pleasant  task  of  saying  a  few  words 
to  our  retiring  President,  Mr.  McFeatters. 

I  do  not  think  it  will  be  necessary  for  me  to  take  up  very 
much  of  your  time  in  telling  vou  about  Air.  AIcFeatters,  as  you 
all  know  him  as  well  as  I  do  for  an  open-hearted,  big-souled  fel- 
low, and  I  think  }-ou  will  all  agree  that  he  has  added  to  the  pres- 
tige of  The  Railway  Club  of  Pittsburgh  during  the  two  years 
in  which  he  has  served  as  President.  In  doing  this,  however,  his 
bed  has  not  always  been  one  of  roses ;  there  have  been  times  in 
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which  he  has  had  to  work  so  late  in  order  to  perform  the  duties 
imposed  upon  him  by  the  Club,  that  he  has  been  kept  away  from 
his  family  until  rather  late  hours,  and  it  is  said  that  he  is  the 
man  of  whom  the  story  was  originally  told,  who  went  home  very 
late  one  night,  took  off  his  shoes,  and  slipped  quietly  up- 
stairs. His  wife,  however,  was  awake  and  waiting  for  him  and 
said :  "Why  Frank,  it  is  very  late.  Where  have  you  been  ?" 
He  answered,  "I've  been  to  a  meeting  of  The  Railway  Club,  my 
dear,  and  it's  only  about  one  o'clock."  Just  then  the  clock  struck 
four.  "Why,"  his  wife  said,  "it's  four  o'clock,"  and  he  replied, 
"Oh,  the  clock  stuttered ;  you  mustn't  mind  it." 

In  order  that  he  may  have  no  such  trouble  as  that  in  the 
future,  we  are  going  to  present  to  him  a  clock  which  has  the 
feature  of  being  capable  of  being  set  wherever  you  want  it.  Then 
when  he  comes  home  late  at  night,  he  can  set  it  back  so  that  it 
will  strike  nine  if  he  wants  it  to. 

Mr.  McFeatters,  we  present  you  with  this  clock,  and  we  hope 
you  will  take  good  care  of  it  and  keep  it  wound. 

In  order  that  Mrs.  McFeatters  might  not  feel  slighted,  we 
have  secured  a  pair  of  very  elegant  vases,  and  we  present  them  to 
Mrs.  McFeatters,  because  we  know  she  will  find  better  use  for 
them  than  you  could. 

We  hope  in  the  years  to  come,  Mr.  McFeatters,  when  you 
look  at  these  slight  tokens  of  our  regard,  you  will  always  have  a 
kindly  feeling  for  The  Railway  Club  of  Pittsburgh. 

MR.  STARK :  Mr.  President,  it  would  be  unfair  for  my 
friend  Redding  to  have  an  opportunity  to  talk  the  second  time 
without  passing  the  privilege  around.  This  is  the  occasion  of 
the  year  when  we  usher  into  office  the  newly-elected  officers,  in- 
dicating our  confidence  and  assuring  them  of  our  co-operation, 
and  at  the  same  time  bid  adieu  to  such  officers  as  are  willing  to 
vacate.     Some  "you  have  with  you  always."     (Laughter.) 

My  friend  Redding  has  very  appropriately  expressed  his 
appreciation  of  our  whole-souled  friend,  the  President,  who  is 
without  doubt  a  man  among  men,  and  I  trust  he  is  so  with  the 
ladies. 

A  MEMBER :  I  can  vouch  for  that,  because  we  were  born 
in  the  same  town.     (Laughter.) 
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MR.  STARK :  We  of  course  would  not  forget  our  able 
Secretary,  who  has  piloted  the  ship  during  the  past  year  so  suc- 
cessfully.    The  financial  report  is  a  credit  to  him. 

The  other  officers,  too,  have  contributed  their  part,  and  not 
only  the  officers  but  many  of  the  members ;  and  if  any  of  the  mem- 
bers care  to  become  officers  of  the  Club  and  take  their  chance  of 
being  perpetuated  in  office,  if  they  would  just  get  busy  like 
Brother  Crouch  and  the  others,  we  guarantee  they  would  find  a 
place  on  the  roster  of  officers.  This  life  is  like  a  drama,  change 
of  scenery  and  of  actors.  Some  come  on  the  scene  and  last  but 
a  day,  while  others  are  with  us  for  years. 

One  of  our  retiring  officers  tonight  is  a  man  that  we  all 
know  and  love  for  his  charity  and  his  good  will  toward  all  men. 
He  has  faithfully  filled  a  position  of  trust  ever  since  this  club 
was  organized,  and  I  am  sure  we  owe  to  him  a  great  deal.  He  is 
a  modest  man,  seldom  says  very  much  about  himself,  but  always 
is  on  the  alert  to  build  up  The  Railway  Club  of  Pittsburgh.  It 
is  my  pleasant  duty  to  direct  my  remarks  to  our  retiring  Treas- 
urer, Mr.  Mcllwain,  and  we  trust  that  the  sunset  of  his  life  may 
be  strewn  with  roses  and  that  he  and  his  good  wife  may  enjoy 
for  years  the  fruits  of  their  many  good  deeds. 

Mr.  Mcllwain,  in  behalf  of  the  members  of  The  Railway 
Club  of  Pittsburgh,  I  hand  you  this  token  of  regard.  We  do  not 
want  you  to  consider  it  from  its  intrinsic  value,  but  from  the 
spirit  in  which  it  is  prompted.  And  may  you  live  many  years 
and  inspire  the  young  and  the  old  to  emulate  your  many  beautiful 
characteristics. 

PRESIDENT:  Members  of  The  Railway  Club  of  Pitts- 
burgh, I  want  to  thank  you  for  the  honor  conferred  on  me  as 
being  your  executive  officer  for  the  last  two  years.  I  thank  you 
in  behalf  of  Mrs.  McFeatters  and  myself  for  your  kind  remem- 
brance. 

MR.  J.  D.  McILWAIN:  There  are  two  or  three  around 
here  who  are  urging  me  to  talk,  but  I  will  not  take  up  much  of 
your  time.  During  the  several  years  I  have  had  the  honor  of 
serving  this  Club  as  Treasurer  my  relations  with  the  several  of- 
ficers and  members  have  been  always  pleasant  and  agreeable, 
and  I  regret  that  my  physical  condition  compels  me  to  refuse  to 
serve  vou  longer.     Mr.  Stark's  remarks  have  certainlv  caught  me 
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oft  my  guard.     However,  I  sincerely  thank  the  members  of  the 
Club  for  their  remembrance. 

PRESIDENT :  Gentlemen,  after  the  program  and  the  en- 
tertainment we  will  have  lunch  served  in  all  the  cafes  on  the  first 
floor.  We  have  also  arranged  for  the  one  back  next  to  the  bar 
tonight.  Any  who  are  not  familiar  with  that  part  of  the  build- 
ing call  on  Mr.  Howe,  who  will  direct  you  there.     (Laughter.) 

]MR.  HOWE :     I  appreciate  the  honor. 

PRESIDENT:  We  will  now  turn  over  the  carrying  out 
•of  the  program  to  the  Secretary,  Mr.  Anderson.  He  is  respon- 
sible for  this  entertainment  and  not  I.  If  it  is  good,  give  him  the 
credit :  if  it  is  not,  he  gets  the  eggs. 

SECRETARY:  Now,  gentlemen,  if  you  will  give  us  your 
kind  indulgence  for  about  five  minutes  until  we  get  this  stage 
cleared  oft,  we  will  proceed  with  the  program. 

The  following  program  was  rendered : 

Program. 

1.  America    

Orchestra. 

2.  (a j    Aly  Rosary  of  Dreams Westman 

(b  )   When  Uncle  Joe  Plays  a  Rag ]\Iorse 

(c  )    Play  ^le  a  Good  Old-Fashioned  Melody Aleyer 

Quartet. 

3.  Singing  Comedienne   

:\Iiss  Pearl  Buhl. 

4.  Tenor  Solo,  ^Mother  ]\Iachree   ]\Ioore 

Dr.  Harmount. 

5.  Comedy  Singing  and  Specialties   

Ring  and  Williams. 

6.  Bass  Solo,  Invictus Huhn 

]\Ir.  Lockie. 

7.  \'audeville  Cleverest  Impersonator 

?  Guise   ? 
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8.     (a)   Well.  I  Swan  

(b)  Emiff    

(c )  We  All  Fall  Haviland 

Quartet. 

-9.     Selection    Orchestra 

Music  by  Rocereto's  Orchestra. 

The  Highland  Quartet — Dr.  W.  C.  Harmount,  First  Tenor; 
A.  J.  Phillips,  Second  Tenor;  B.  H.  Mustm,  Baritone;  L.  G. 
Lockie,  Bass. 

After  the  entertainment  the  following  menu  was  served  to 
the  members  of  the  Club  and  visitors : 

Menu. 

Puree  of  Tomatoes 

Radishes  Olives 

Cutlet  of  Chicken  Duchesse 

June  Peas 

Assorted  Sandwiches 

Neapolitaine  Ice  Cream 

Assorted  Cake 

Cofifee 

Pipes  Tobacco  Stogies 

Fatima   Cigarettes 

"Guid  Nicht" 


Jn  ii^mnrium 


E.  Gaither  Huyett 
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Members. 


Ackenheil,   J.    D., 
Railway   Paints, 

Palmyra,   N.   Y. 

Adams,  Chas.  B., 

Engineer    of   Construction, 
Pressed  S.  C.  Co., 
Euclid  Apts., 

Bellevue,  Pa. 

Adams,  Lewis, 

Clerk,  P.  S.  Car  Co., 
4004  Northminister  St., 

N.  S.,  Pittsburgh,  Pa. 

Albree,  Chester  B., 

President  and  Chief  Engineer, 
Chester   B.    Albree    Iron 
Works  Co.. 

Metropolitain  St., 

N.  S.,  Pittsburgh,  Pa. 

Alexander,  J.  R., 
Gen'l  R.  F.  of  E.. 

Pennsylvania  R.  R.  Co., 

Altoona,    Pa. 

Alleman,   C.  W., 

Chief  Clerk  to   S.   M.   P., 
P.  &  L.  E.  R.  R.  Co., 
General   Office, 

Pittsburgh,   Pa. 

Allen,  Harry  L., 
Manager, 

American  Steel  Foundries, 
Alliance,  Ohio. 

Allen,  Jas.  P., 
Secretary, 
Union  Steel  Castings  Co., 
61st  and  Butler  Sts., 

Pittsburgh,  Pa. 

Allison,  John, 
Chief  Engineer. 
Pittsburgh  Steel  Fdy.   Co., 
Glassport,  Pa. 

Altman,  C.  M., 
Asst.  Foreman  Car  Insp., 
P.    R.    R.    Co., 
R.  F.  D.  No.  2, 

Jeannette,  Pa. 


Amsbary,   D.   H., 

Manager,  Dearborn  Drug 
&  Chemical  Works, 
Farmers  Bank  Building, 

Pittsburgh,    Pa. 

Anderson,  D.  W., 

Mgr.,  Ry.  Steel  Spring  Co., 
20th  and  Liberty  Sts., 

Pittsburgh,   Pa. 

Anderson,  Hans  S., 
Asst.  Mechanical  Engineer, 
H.  K.  Porter  Co., 
225  Millvale  Ave., 

Pittsburgh,  Pa. 

Anderson,    J.    B., 
C.  C.  to  S.  M.  P.,  P.  R.  R.  Co., 
207  Union  Station, 

Pittsburgh,  Pa. 

Anderson,  J.  P., 
Chief  Draftsman, 
P.  S.   Car   Co., 

North  Rebecca   (near 
Black  St.). 

Pittsburgh,  Pa. 

Andresen.  A.  M.. 
Salesman,  Chicago 
Pneumatic   Tool    Co., 
No.  10  Wood  St., 

Pittsburgh,  Pa. 

Andrews,   Fred.  G., 
Manager,    Pittsburgh 
Pit  Post  Co., 

Room  907  Arrott  Bldg., 
Pittsburgh,  Pa. 

Angell,  C.  P., 

Ass't.  Train  Master, 
B.  and   O.   R.   R.   Co., 
312  Winston  St., 

Pittsburgh,  Pa, 

Antes,  Edwin  L., 

Foreman,   Pressed   Steel 
Car  Company, 
No.  33  Highland  Ave., 

McKees  Rocks,  Pa. 
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Anthony,  H.   F., 

Telegraph  Operator, 
P.  R.  R.  Co., 
7219  Finance  St., 
Homewood   Station, 

Pittsburgh,  Pa. 

Arensberg,  F.  L., 
Asst.  Mgr.,  McCullongh- 
Dalzell  Crucible  Co., 

36th   St.   and  A.   V.    Ry., 
Pittsburgh,  Pa. 

Artzberger,  L.  C, 
Foreman, 

H.  K.  Porter  Co., 
5126  Dearborn  St., 

Pittsburgh,  Pa. 

Ashcroft,   Chas.   D., 

Mgr.,    Hartford   Steam   Boiler 
Inspection  &  Insurance  Co., 
1801  -02  Arrot  Bldg., 

Pittsburgh,    Pa. 

Ashley,  F.  B., 
Special  Agent,  Penna 
Lines,  West  of  Pgh., 
Room  724  Union  Station, 
Pittsburgh,    Pa. 

Ashworth,    Wm., 

Salesman,   Johnston,    ]\Iore- 
house,  Dickev  Co., 
P.  O.  Box  "308, 

Pittsburgh,    Pa. 

Atterbury,  W.  W., 
Vice   President, 

Pennsylvania    R.    R.    Co., 

Philadelphia,  Pa. 

Atwood,   J.   A., 
Chief   Engineer, 

P.  &  L.  E.  R.  R.  Co., 
General    Office, 

Pittsburgh,    Pa. 

Ayers,  H.  B., 

Gen.  Mgr.,  H.  K.  Porter  Co., 
49th  St.  and  A.  V.  Ry., 

Pittsburgh,   Pa. 

Backoski,  Jos.  G., 
Stenographer, 

American   S.   S.  &  Mfg.  Co., 
56th   &  Butler   Sts., 

Pittsburgh,   Pa. 


Bailey,  H.  H., 
Yard  Master, 

P.    R.    R.    Monon.   Div., 

Monongahela,  Pa. 

Bailey,  J.   H., 
Foreman, 

56th  St.   Works, 

The  McConway  &  Torley 
Co., 

Pittsburgh,  Pa. 

Bailey,  R.  E.  L., 

Sec'y.,   American   Spiral 
Spring  and  Mfg.  Co., 
S6th   St.  and  A.  V.  Ry., 

Pittsburgh,   Pa. 

Baird,   F.   C, 
G.  F.  A.,  B.  &  L.  E.  R.  R., 
Room  618  Frick  Building, 
Pittsburgh,   Pa. 

Baker,    B.    R., 
Mgr.,  Gulf  Refining  Co., 
Gross  St.  and  P.  R.  R., 

Pittsburgh,  Pa. 

Baker,  C.  L., 

Chief  Clerk,  Carnegie   Steel 
Co.   and    Car  Accountant, 
Pgh.    and    Ohio    Valley 
Ry.,   Vance  Ave., 

Coraopolis,  Pa. 

Baker,  Edwin  H., 
Second  Vice   President, 
Galena  Signal  Oil  Co., 
26  Broadway, 

New  York,  N.  Y. 

Baker,  J.    H., 

Clerk,  M.  P.  Dept., 
P.    R.    R.    Co., 
207  Union  Station, 

Pittsburgh,   Pa. 

Bakewcll,  Donald  C, 

Rep.  Duquesne  Steel  Fdy.  Co., 
Arrott  Bldg., 

Pittsburgh,  Pa. 

Baldwin,  Stephen  Y., 
Com.  Frt.  Agent, 

D.  &  H.  Co.,  Bessemer  Bldg., 
Pittsburgh,    Pa. 
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Baldwin,  G.  C, 
General  Foreman, 
Lumber    Dept., 
'  Pressed  Steel  Car  Co., 

McKees  Rocks,  Pa. 

Ball,  Geo.  L., 
Treasurer, 

Ball   Chemical   Co., 
153  East  Ohio  St., 

Millvale,    Pa. 

Bannister,  E.  J., 

Rep.,  Crucible   Steel   Co. 
of  America,  5621    Butler  St., 
Pittsburgh,   Pa. 

Barker,  A.   E., 
Salesman, 

Firth-Sterling  Steel  Co., 
Oliver   Building, 

Pittsburgh,   Pa. 

Barker,   B.   F., 

Weighmaster,  B.  R.  &  P.  Ry., 
132  So.  Brady  St., 

DuBois,   Pa. 

Barnes,  P.  H., 

Gen'l.    Car    Foreman, 
B.  &  O.  R.  R., 

Zanesville,    Ohio. 

Barney,  Harry, 

Secretary  and  Treasurer, 
Laughlin-Barney  Machinery 
Co., 

Union  Bank  Bldg., 

Pittsburgh,  Pa. 

Barth,  John  W., 
Lemington   Ave., 
12th  Ward, 

Pittsburgh,    Pa. 

Bartley,   Milton, 

President,  American   Nut   & 
Bolt  Fastener  Co., 
P.   O.   Box  996, 

Pittsburgh,    Pa. 

Barwis,  J.  McC. 
Gen'l.   Fore.,   P.    C.   Insp'rs., 
P.   R.  R.  Co., 
Union  Station, 

Pittsburgh,    Pa. 


Basford,  G.  M., 

Ass't    to    President, 
American    Loco.    Co., 
30  Church  St., 

New   York,  N.   Y. 

Easier,  F.  M., 
Asst.  Scale  Inspector, 
P.  R.  R.  Co., 
809  Fifth  Ave., 

Altoona,   Pa. 

Battinhouse,   John, 

Inspector,   W.   A.   B.   Co., 
670A  Middle  Ave., 

Wilmerding,    Pa. 

Bauer,  A.   C, 

Foreman   Erecting  Shop, 
P.   R.   R.  Co., 
228  N.  Rebecca  St., 

Pittsburgh,   Pa. 

Baylor,  H.  N., 

Foreman,  Penna.  R.  R.   Co., 
7401   Susquehanna  St., 

Pittsburgh,    Pa. 

Bealor,  B.  G.. 

Vice    Pres.    and    General 
Manager, 

Althom  Sand  Co., 
421   Wood   St., 

Pittsburgh,    Pa. 

Beatty,   E.  A., 

Foreman,   American 
Locomotive  Co., 

1429  Woodland  Ave., 

N.  S.,  Pittsburgh,  Pa.. 

Beatty,  E.  G., 

Rep..  Galena  Signal  Oil  Co., 
Miller  Park,  Franklin,  Pa., 

Beatty,  Harry  M., 

Freight   Conductor   P.   R.   R., 
Elrama,   Pa. 

Beaumont,   Clifton, 

Sales  Agent,  Grip  Nut  Co., 
Ill    So.   Gilmore   St., 

Baltimore,  Md. 

Bell,  Walter, 

Inspector,  P.   R.  R.  Co., 
Penna.  Lines  Bldg., 

Pittsburgh,   Pa. 
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Belleville,  J.  AI., 

General  Freight  x\gent, 

Pittsburgh  Plate  Glass  Co., 
Frick  Building, 

Pittsbiir1;h,   Pa. 

Bellows,  A.  B., 
Vice  Pres't.,  Pittsburgh 
Testing  Laboratory, 
7th  and  Bedford  Aves., 

Pittsburgh,  Pa. 

Belsterling,  C.  S., 
Traffic  Manager, 
American   Bridge  Co., 
Frick  Building, 

Pittsburgh,   Pa. 

Beltz,  John    D.. 
Asst.  R.  F.  of  Eng's., 
B.  &  O.  R.  R.  Co., 
107  Grant  Ave., 

New  Castle,  Pa. 

Bender.  F.  H., 

American  Steel  Foundries, 
1624  Commercial  National 
Bank   Bldg., 

Chicago.  111. 

Bengnot,  J.  J., 
General  Foreman, 
Pennsylvania  Co., 

Alliance,  Ohio. 

Benner,  Jacob  W., 
C.    E.,    Steam   Power, 
Carnegie  Steel  Co., 

Munhall.   P*. 

Benner,   Samuel  A., 
Gen'l.  Mgr.  Sales, 
Carnegie   Steel  Co., 
Carnegie   Bldg., 

Pittsburgh.  Pa. 

Bennett,  H.  W., 

Clerk.  Penna.  R.  R.  Co., 
Union  Station. 

Pittsburgh.  Pa 

Bennett,  R.  G., 

c.  o.   Division    Engineer, 
Pittsburgh    Division, 

Pittsburgh,  Pa. 


Berg,  Karl, 
Draftsman,  P.  &  L.  E.  R.  R., 
224  Robinson  St., 

Pittsburgh,    Pa. 

Berghane,  A.  L., 

Inspector,  Westinghousc  Air 
Brake  Cc, 
352  Broadway, 

Pitcairn,  Pa. 

Bernard,   R.   Y., 
Railway  Supplies, 
426  Land  Title  Bldg., 

Philadelphia,  Pa. 

Beswick,  John, 

Ass't.  Road  Foreman  of 
Engines,  P.  R.  R.  Co., 
2424  Beale  Ave., 

Altoona,  Pa. 

Bigelow,  Harry  T., 
Rep.,  Hale  &  Kilburn 
Mfg.    Co., 

Fisher    Building, 

Chicago,    111. 

Bihler,  L.   C, 
Traffic   Manager, 
Carnegie  Steel  Co., 
Room  814  Carnegie  Bldg., 
Pittsburgh.    Pa. 

Billingham,  R.  A.. 
Supt.  M.  P.. 

P.  S.  &  X.  R.  R.. 

St.  ]\Iary's,  Pa. 

Binns,  J.   Y., 
Special  Agent, 

Monongahela   R.    R.   Co., 

Brownsville.  Pa. 

Black.  Frank  J., 
Assistant  Superintendent 
Carnegie  Steel  Co., 
Island  Ave., 

McKees  Rocks,  Pa. 

Blackall,  Robt.  H., 
Railway    Supplies, 

1305  Farmers  Bank  Bldg.. 
Pittsburgh,  Pa. 

Blair,  Harry  A., 

Genl.    Car   Foreman, 
B.  &  O.  R.  R., 
304  Renova    St.. 

Pittsburgh,  Pa. 


Members. 


275 


Blakely,  T.  M., 

R.  F.  of  K,  Penna.  R.  R., 
Penna.  Lines  Bldg., 

Pittsburgh,  Pa. 

Bleasdale,   Jas., 
Supervisor  Air  Brakes, 
B.  &  O.  R.  R., 

526  Wallace   Ave., 

Wilkinsburg,   Pa. 

Blest,   M.   C, 

Mechanical  Engineer, 
Western  Steel  Car  & 
Foundry  Co., 

Hegewisch,  111. 

Bogert,  Wm.  J., 
General  xAgent, 

San   Pedro,   Los  Angeles 

and  Salt  Lake  R.  R., 

Oliver  Building, 

Pittsburgh,  Pa 

Bole,  Robt.   A., 

Vice    Pres.,   Manning, 
Maxwell   &  Moore, 

Room  1004.  Park  Bldg., 

Pittsburgh,    Pa. 

Bond.  W.  W., 

Asst.  Road  Foreman   of 
Engs.,  Penna.  R.   R.   Co., 
5447  Kincaid  St.. 

Pittsburgh,  Pa. 

Booth,  Arthur, 

Ass't.   Gen'l.   Pur.   Agent, 
Philadelphia   Co., 
435   Sixth  Ave., 

Pittsburgh,    Pa. 

Booth.    Henry, 

Road   Foreman   of  Engines, 
D.   &  H.  Co.. 
5  Canaan  Street, 

Carbondale,   Pa. 

Booth,  J.  K., 

Genl.  Fore.,  B.  &  L.  E.  R.  R., 

No.  8  Penn  Ave., 

Greenville,  Pa. 


Bottomly,  E.  S., 

Chief  Joint  Inspector, 
B.  &  O.  R.  R.  Co., 

Martinsburg,  W.  Va. 

Boyer,  Chas.  E., 
Gen'l.    Car    Inspector, 
P.   R.   R.    Co.. 
Room  204,  Union  Station, 
Pittsburgh,    Pa. 

Boyer,  John  B., 

Loading  Expert.  Bridge  Dept., 
The  Penna.   Steel  Co., 

Steelton,  Pa. 

Boyle,  H.  Edgar, 
Chief  Clerk.  Car  Record  Dept., 
Penna.  Lines  West  of  Pitts- 
burgh, 1013  Penn  Ave., 

Pittsburgh,  Pa. 

Brady,  Daniel  M., 

President,  Brady   Brass  Co., 
95  Liberty  Street, 

New   York,   N.   Y. 

Brand,  Thos., 
Train    Master, 

Montour  R.  R.  Co., 

Coraopolis,    Pa. 

Brandt,  E.  K., 
Ass't.  Train  Master, 
Penn'a    R.    R.. 
Union  Station, 

Pittsburgh,    Pa. 

Branson,  Craig  R., 
M.  P.  Inspector, 
Pennsylvania    Co.. 
302   West   Berry   St., 

Fort  Wayne,   Ind. 

Brantlinger.  J.  H.. 

Engineman.  P.    R.   R., 
226   Miller    St.. 
Mt.   Oliver,    Pittsburgh,   Pa. 

Bretz,   F.    K.. 

General    Manager,    Morgan- 
town  and  Kingwood  R.  R. 

Morgantown,  W.  Va. 


Booth,  Jas.. 

Rep..  Midvale   Steel   Co., 
Oliver  Building. 

Pittsburgh.  Pa. 


Brewster,  Morris   B., 

Rep.,    U.    S.    Metallic    Packing 
Co.,  6040  Jefferson  Ave., 

Chicago,  111. 


276 


Proceeding's  Railway  Club  of  Pittsbursfh. 


Briggs,  Ira  Otis, 
Train  Dispatcher, 
Pittsburgh  Division, 
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Siipt.   Motive   Power, 
Pennsylvania    Lines, 

Ft.  Wayne,  Ind. 

Demko,  John   H., 
Bookkeeper, 

Universal    Portland    Cement 

Co.,  1132  Washington  St., 

Braddock,  Pa. 

Dennis,  James   G., 
Train   Dispatcher, 
Penna.  R.  R.  Co., 
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Pittsburgh,  Pa. 

Drane,  Edward  J., 
Asst.  Chief  Clerk, 
Car  Record  Office, 
Penna.   Lines, 

184  Sheridan  Ave., 

Bellevue,  Pa. 

Dravo,  M.  S., 

Rep.,    Crucible    Steel    Co. 
of  America,  Frick  Building, 
Pittsburgh,   Pa. 

Drawbaugh,  E.  L., 
Chief    Car   Inspector, 

Cumberland  Valley  R.  R., 

Chambersburg,   Pa. 

Drayer.  U.  S.. 

Draftsman.  P.  R.  R.  Co.. 

Altoona,   Pa. 

Dress,  Geo.  M., 

Maintenance    Eno-r., 
Amer.    Loco.    Co., 
2101   Beaver  Ave., 

N.  S.,   Pittsburgh,   Pa. 

Dudley,    S.    W., 
Asst.  Chief  Engr., 
W.  A.  B.  Co., 

Wilmcrding,  Pa. 
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Dufif,  Samuel  E., 

Consulting  Engineer, 
706   Empire    Bldg.. 

Pittsburgh,    Pa. 

Dunham,  F.  C, 

Special   Sales   Agent, 
U.  S_.  Metal  &  Mfg.  Co., 
165    Broadway, 

New    York,    N.    Y. 

Dunham,  T.  P., 

Rep.  The  Garlock  Packing  Co. 
604  Arch   St., 

Philadelphia,  Pa. 

Dunlevy,  J.  H., 
I""reight   Agent, 
Penna.   R.   R.    Co.. 

70  South  Seventh   St., 
South  Side.  Pittsburgh,  Pa. 

Dunne,  W.  L.. 

Rep..   National    Linseed   Co., 
203  Oliver  Bldg., 

Pittsburgh,    Pa. 

Dnssel.  F.  E., 

Secretary    and    Treasurer, 
Transue   &  Williams   Co., 

Alliance,  Ohio. 

Dyer.   Jos., 

Chief  Joint    Inspector, 
P.   &   L.    E    and 
Erie  R.  R.  Cos., 

Youngstown,  Ohio. 

Eagan.  W.  T., 
Train    Master, 
B.  &  O.   R.   R., 

Newark,   O. 

Easter.  Dr.  D.  M., 
Medical  Examiner, 
P.  R.  R.  Co., 
1230  O'Hara  St., 

Greensburg.  Pa. 

Eddy,  W.  J.. 
932  LaSalle  Station, 
Rock   Island   Lines, 

Chicago.  111. 

Edmunds.  Frank  W.. 

Sales  Agent,  The  Dressel 
Railwav  Lamp  Works, 
3868  Park  Ave.. 

New  York,  N.  Y. 


Eichenberger,  J.  J., 

Freight  Agent,  Penna.  Co., 
North  and  Irwin   Aves., 

Allegheny,  Pa. 

Eichenlaub,  W.  C, 
Ass't.  Sales  Manager, 

Union   Steel  Casting  Co., 
61st  St.  &  A.  V.  Ry., 

Pittsburgh,  Pa. 

Eissler,  Robert  F., 

Care    Duquesne    Steel 
Foundry   Co., 

Coraopolis,   Pa. 

Elliot,  A.  H., 
Representing, 

American    Brake    Shoe    and 

Foundry  Co.,  Room  1335, 

Real  Estate  Trust  Bdg., 

Philadelphia,  Pa. 

Elliott.  J.   B., 
M.  M..  B.  &  O.  R.  R.  Co., 
325  Boyles  Ave., 

New  Castle,  Pa. 

Elliott,   M.  W., 

Manager,  Consumers  Oil  Co., 
1016  Constance   St., 

N.   S.,    Pittsburgh,   Pa. 

Elmer.  Wm., 
S.  M.  P..  Northern  Div., 
P.  R.  R.   Co.. 

622   Brisbane   Bldg.. 

Buffalo,  N.  Y. 

Elverson.  H.  W., 
General  Foreman, 
Misc.  Order  Dept., 
Pressed  Steel  Car  Co., 

McKees  Rocks,  Pa. 

Emery.  C.  W.. 

Yard   Master,  Mnnongahela 
Connecting  R.  R.. 

Second  Ave.,  near  Bates 
St., 

Pittsburgh,  Pa. 

Evans.  F.  D., 

C.    C,   Treasury   Dept., 
Pressed  Steel  Car  Co., 
Farmers  Bank  Bldg., 

Pittsburgh,    Pa. 
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Evans,  Howard  E., 

Asst.  Foreman,  P.  R.  R., 
32nd  and  Carson  Sts., 
South  Side, 

Pittsburgh,  Pa. 

Evans.  R.  J., 

V.    P.    &    Gen'l    Manager, 
Franklin  Mfg.  Co., 

Franklin,    Pa. 

Evans,  Sam'l  R., 
Yard   Master, 

Monongahela  R.  R.  Co., 
408  Fifth  Ave., 

Brownsville,  Pa. 

Everest,   W.    B., 
Traffic   Manager,  Westing- 
house  Flee.  &  Mfg.,  Co., 

East  Pittsburgh,  Pa. 

Fairman.   H.   T., 

A.  G.  Y.  M.,  Penna  Lines, 
Eleventh   St., 

Conway,  Pa. 

Falkenstein,  W.   H., 

Superintendent,    Railway 
Steel  Spring  Co., 

2Cth   and   Liberty   Sts., 

Pittsburgh,   Pa. 

Faris.  J.   M., 

Master  Mechanic, 

Youngstown   Sheet  and 
Tube   Co., 

Youngstown,   Ohio. 

Farrington,  J.   C, 

Foreman,  P.  S.  C.  Co., 
5  E.  Orchard  Ave., 

Bellevue,   Pa. 

Ferguson,   D.   E., 
Purchasing  Agent, 
H.  K.   Porter   Co., 
49th    Street. 

Pittsburgh,    Pa. 

Ferren.   Rob't.  O., 

Locomotive   Engineer, 
Penna.   R.   R.   Co.. 
1233  Franklin  St., 

Wilkinsburg,  Pa. 

Fettinger.    H.    O.. 
Rep.,   Clement  Restein   Co., 
133  N.  Second  St., 

Philadelphia,   Pa. 


Field,  Arthur  W., 

General   Sales   Agent, 

Standard   Motor  Truck  Co., 
Frick  Anne.x, 

Pittsburgh,   Pa. 

Finch,  H.  C, 

Gen'l.  Mgr.,  G.  &  W.  R.  R., 

Retsof,  N.  Y. 

Finegan,  L., 

Master   Mechanic. 
B.  &  O.  R.  R.  Co., 

Glenwood,   Pa. 

Finley,  Geo.  F., 

Wreckmaster,   Penna.    R.    R., 
Youngwood,   Pa. 

Finney,  R., 

General    Agent, 
B.  &  O.  R.  R.  Co.. 
Rooms  930-931. 
Oliver  Building, 

Pittsburgh,  Pa. 

Fitzgerald,    D.   W.. 
Assistant   Foreman, 
Machine    Shop, 
Penna.    Lines, 

1600  Commerce  St.. 

Wellsville,    Ohio. 

Fitzpatrick,  F.  R., 

Asst.  Engine  House  Foreman, 
Penna.  Lines  West  of 
Pittsburgh, 

1100  Allegheny  Ave., 
N.  S., Pittsburgh,  Pa. 

Flaherty,  P.  J., 
Manager, 
American  Car  and  Ship 
Hardware  Mfg.  Co., 

New  Castle,  Pa. 

Flaherty,  T.  K., 

Road     Foreman    Eng's. 
B.  &  O.  R.  R.. 

Grafton.  W.  Va. 

Flanigan,  A.  C, 
Freight  Agent, 

P.  &  L.  E.  R.  R.  Co., 

Coraopolis,  Pa. 

Flannery,  Jas.  J., 

Prest.,  Flannery  Bolt  Co., 
Vanadium  Building, 

Pittsburgh,    Pa. 
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Flannery,  Jos.   M., 

Pres.,  Standard  Chemical  Co., 
Vanadium  Building, 

Pittsburgh.   Pa. 

Foggin,  Geo.  T., 
Foreman, 

H.    K.   Porter   Co., 
15   Dilworth    St., 

Pittsburgh,   Pa. 

Foller.    Chas.    S., 
Ass't.    to    President, 

Union   Spring  &  Mfg.  Co., 
Farmers  Bank  Building, 

Pittsburgh,    Pa. 

Foreman,  Jacob  E., 
Tank  Shop   Foreman, 
P.  R.  R.  Co.,  28th  St.  Shops, 
Pittsburgh,    Pa. 

Forsythe,  Geo.   B., 

Foreman,  Freight  Car 
Builders,   Penna.   Co., 
P.  O.  Box  95, 

Conway,  Pa. 

Frame,    R.    S.,   Jr., 

Genl.  Mgr.  and  Chief  Engr., 
M.  &  L.  R.  R.  Co.. 

Old  Washington,  O. 

Franey,  J.   F., 
R.  R.  Rep., 

Garlock   Packing  Co., 
112  Prospect  Ave.,  S.  E., 
Cleveland,    O. 

Frank,    Laurence    W., 

Sec,  Duquesnc  Steel  Fdy.  Co., 
1104  Arrott  Building, 

Pittsburgh,    Pa. 

Fray,  Samuel. 

General    Sales   Dep't., 
Carnegie  Steel   Co., 

Pittsburgh,  Pa. 

Frazier,  Edward  L.,  Jr., 
Draftsman,  Penna.  R.  R., 
P.   O.   Box  14, 

Verona,   Pa. 

Freshwater,   F.   H.. 
Asst.  Chief  Draughtsman, 
Pressed  Steel  Car  Co., 

McKees  Rocks,  Pa. 


Froelich,  J.  H., 
Ass't.  on  Engineer  Corps, 
P.  C.  C.  and  St.  L.  Ry., 
39  North  Linwood  Ave., 
Crafton,  Pa. 

Frost,  Harry  W., 
President,  The  Frost 
Railway  Supply  Co., 
812  Penobscot  Bldg., 

Detroit,    Mich. 

Fuller,   S.    R.,  Jr.. 

Room  90,  18  West  34th  St., 

New   York,   N.    Y. 

Gale,  C.  H., 

Supt.    Foundries, 

Pressed    Steel   Car    Co., 

McKees   Rocks,  Pa. 

Gallinger,   Geo.  A., 

Rest.   Manager,  Ind.   Pnen. 
Tool   Co., 

1208  Farmers  Bank  Bldg., 
Pittsburgh,  Pa. 

Gano,    J.    H., 

Sup't.  and  M.  C.   B., 
Aliq.  &  Southern   Ry., 

Woodlawn,  Pa. 

Garaghty,  W.   C, 
Care  Supt.  M.  P., 
B.  &  O.  R.  R.    .      . 

Cincinnati,  O. 

Garrett,   Walter. 

Shop  Engr.,  Amer.  Loco.  Co., 
327  Lincoln  Ave., 

Bellevue,   Pa. 

Gearhart,  H.  J., 
Purchasing  Agent, 

Pressed   Steel  Car  Co., 
665  Marj'land  Ave., 

Pittsburgh,    Pa. 

Gearhart,  J.  A., 

Manager,  Inspection  Dept., 
Gulick-Henderson    Co., 
439   Third    Ave., 

Pittsburgh,    Pa. 

Geddes,  Jas.   R., 

C.   C.  to   Gen'l.   Manager, 
Monon.   Connecting  R.   R., 
2nd  x\ve.   near  Bates  St., 
Pittsburgh,    Pa. 
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George,  M.  E., 
Car  Foreman, 
Union  R.  R.  Co., 

Port   Perry,  Pa. 

Gibson,    Frank, 
C.   C.   to   Siipt., 
Union    R.    R.   Co., 
516  South  Ave., 

Wilkinsburg,  Pa. 

Gih.son,  Wm.   S., 
Engr..'M.  of  W., 
Union   R.   R.   Co., 

Port  Perry,   Pa. 

Gies,  Geo.  E., 

General  Foreman, 

Pennsylvania   Company, 
1.S29  Garfield  Ave., 

N.   S.,  Pittsburgh,   Pa. 

Gifford,    Charles, 

Rep.,  Monarch  Steel 
Castings    Co., 

Detroit,    Mich. 

Gildroy,  Geo.  J., 

Supt.   M.  &  H.  Div., 

Lehigh  Valley  R.  R.  Co., 

Hazelton,    Pa. 

Gilg,   Henry  F., 
1223    Island    Ave., 

N.  S.,  Pittsburgh,  Pa. 

Gillespie,    John  M., 

G.    S.    A.,   Lockhart   Iron   & 
Steel    Company, 

McKees  Rocks,  Pa. 

Gillooly,   J.   J.. 

Ass't.    Chief    Shipper, 
Carnegie   Steel   Co., 
Schoen    Steel   Wheel 
Works, 

McKecs   Rocks,  Pa. 

Glass.  H.  M., 
Ass't.  Round  House  Foreman, 
Penn.  R.  R.  Co., 
48th  St.  Enginehouse, 

Pittsburgh,  Pa. 

Glassburn,  S.  G., 

Ass't.  Road  Foreman  of 
Engines,  P.  R.  R.  Co., 

Conemaugh,  Pa. 


Goetz,   Henry   L., 
Asst.  Supt.  Power  Dept., 
J.  &  L.  Steel  Co., 
5807  Elmer  St., 

Pittsburgh,  Pa. 

Gold,  Egbert  H., 

I'res.  Chicago  Car  Heating  Co., 

Railway  Exchange  Building, 

Chicago,    111. 

Gorby,  F.   E., 

Chief  Clerk  to    Supt., 
B.  &  O.  R.  R.  Co., 

New    Castle,    Pa. 

Gowdy,   H.  K., 

Superintendent    Power 
Stations,    Pittsburgh 
Railways   Company, 
235  Charles  St., 
Mt.   Oliver   Station. 

Pittsburgh,    Pa. 

Graham,  Chas.  J., 

Sec.  Graham   Nut  Co., 
400  Roup  Place, 

Pittsburgh,    Pa. 

Graham,    H.    E., 

General    Freight   Agent, 
Pressed    Steel    Car    Co., 

Pittsburgh,    Pa. 

Graham,  W.  C, 

Manager   of   Works, 

Standard  Steel  Car  Co., 

New  Castle,  Pa. 

Gray,  G.   B., 

Si.enal    Inspector, 
Penna.  Lines  West, 

Room  1021  L^nion  Station, 
Pittsburgh,   Pa. 

Gray,   Guv  M., 
S.   M.   P., 

B.  &  L.  E.  R.  R.  Co.. 

Greenville,   Pa. 

Gray.    Robert, 

Locomotive   Engineer, 
P.  ^  L.  E.  R.  R.  Co.. 

502  Brunot  Avenue, 
20th  Ward,  Pittsburgh,  Pa. 

Gray,  T.  H., 

Master  Carpenter,  P.  R.  R., 
Aspinwall,  Pa. 
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Green,  Harry  W., 

District  Sales  Agent, 

American   Steel   Foundries, 
36th  St  and  A.  V.  Ry., 

Pittsburgh,   Pa. 

Green,  Thos.  C, 

Rep.   Garlock  Packing  Co., 
408  Mirton  St., 

Pittsburgh,  Pa. 

Grewe,   H.    F., 

Gen'l    Foreman    ]\Iech'l  Dept., 
Wabash-Pittsburgh   Ter. 
Ry.    Co., 

Carnegie,    Pa. 

Grieves,  E.  W., 

Mechanical   Expert, 

Galena   Signal   Oil   Co., 
1756  Park  Ave., 

Baltimore,    Md. 

Grimshaw.  F.  G., 
Asst.   Engr.,   M.   P., 
Union    Station, 

Pittsburgh,   Pa. 

Griswold,   W.   W., 
Secretary  to  Receivers, 
Wabash-Pgh.  Terminal   Ry., 
419  Wabash  Bldg., 

Pittsburgh,    Pa. 

Groobey,    Geo., 

Rep.,    Buckeye    Steel 
Castings    Co.. 
Rennert  Hotel, 

Baltimore,   Md. 

Grose,  Jas.  H., 

Supt.,  Howard  Axle  Works, 
Carnegie  Steel  Co., 

Homestead,   Pa. 

Grove,  E.  M., 
Treasurer, 

McConway  &  Torley  Co., 
48th  St.  and  A.  V.  Ry., 

Pittsburgh,    Pa. 

Grooms,  J    C. 

G.  R.  E.  &  C.  A.. 
P.  &  L.E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 


Guay,  J.   W., 

Representing   Fort   Pitt 
Steel    Casting  Co., 

McKeesport,   Pa. 

Gulick,   Henry, 

Pres.,    Gulick-Henderson    Co., 
525  Third  Ave., 

Pittsburgh,    Pa. 

Gunibes.  J.  H., 
Asst.  Supt.,  Pittsburgh  Div. 
P.  R.  R.  Co.,^ 

Youngwood,  Pa. 

Gurry,  George, 
Superintendent, 

American   Loco.   Co., 

Allegheny,    Pa. 

Guthrie,   John    B., 

Sales   Manager,   American 
Steam   Gauge   and  Valve 
Mfg.    Co., 

8076  Jenkins  Arcade  Bldg., 
Pittsburgh,   Pa. 

Guy,   W.   A., 
Ass't.    Foreman, 
Penna.  Co., 

Conwaj',   Pa. 

Hackenburg,  J.  H.. 
Ass't.   Pur.  Agent, 

Pressed   Steel  Car  Co., 
Farmers  Bank  Bldg., 

Pittsburgh,    Pa. 

Hager,  C.  S., 

933  West  Marshall  St.. 

Xorristown,   Pa. 

Hagert}^  E.  D., 

Ass't.    Storekeeper, 
Penna.    R.    R.   Co., 
28th   St.   Shops, 

Pittsburgh,  Pa. 

Hallett,   H.   M., 

Rep.,  Penna.  Crusher  Co., 
Machesney  Building, 

Pittsburgh,   Pa. 

Halliwell.    C.    J.. 
Asst.  M.   M.,  P.  R.  R.  Co., 
Twenty-eight!-'    St  . 

Pittsburgh,    Pa. 
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Hamilton,  Wm., 
President,   Erie  Car  Works, 

Erie,    Pa. 

Hamilton,   William, 

Mgr.  Railway  Sales  Dept., 
Billings-Chapin    Co., 
Fort  Pitt  Hotel, 

Pittsburgh,  Pa. 

Hammond,  H.  S., 
Sales  Agent, 

Pressed  Steel  Car  Co., 
Farmers  Bank  Bldg., 
P.  O.   Box  53, 

Pittsburgh,  Pa. 

Hankey,  Elmer  B., 
Chief  Rate  Clerk, 
Penna.  R.  R., 

Room  222,  Union  Sta., 

Pittsburgh,  Pa. 

Hansen,  J.  M., 
President, 

Standard  Steel  Car  Co., 
1131   Frick  Building, 

Pittsburgh,    Pa. 

Hardman,  H.  J., 
C.  C.  to  M.   M., 
Penna.    R.    R.   Co., 

Liberty  Ave.  &  28th  St., 
Pittsburgh,   Pa. 

Haring,  Ellsworth, 

Rep.,  Herman  Boker  &  Co., 
684  A  Hancock  St., 

Brooklyn,  N.  Y. 

Harrigan,   P.   J., 
Car  Foreman, 

McKeesport  Conn.  R.  R., 
716  South  Evans  Ave., 

McKeesport,  Pa. 

Harriman,  Henry  A., 
33   Edith   St.. 

Duquesne  Heights, 

Pittsburgh,   Pa 

Harris,  J.  D., 

503   Forest   Road, 

Roland  Park,   Md. 

Harrison,  F.  J., 

Supt.  M.  P.,  B.  R.  &  P.  Ry., 

Du   Bois,  Pa. 


Harner,  A.  J., 
Traveling  Engineer, 
Monon.   Div., 

Penna.  R.  R.  Co., 

West  Brownsville,  Pa. 

Hastie,  J.  W., 

Sp'l.  Insp'r.  Penna  R.  R., 

Freeport,    Pa. 

Hastings,  Chas.  L., 

General  Sales  Manager, 
American    Vanadium    Co., 

Pittsburgh,   Pa. 

Hauger,  D.  M., 
C.   C.  to  Supt., 
P.  &  L.  E.  R.  R., 
General    Offices, 

Pittsburgh,  Pa. 

Hauser,  W.  M., 

C.  C,  Accounting  Dept., 
Wabash-Pgh.    Terminal 
Ry.,  Wabash   Building, 

Pittsburgh,  Pa. 

Hawkins,  M.  E., 
Air  Brake  Instructor, 
Penna.   R.   R.   Co., 
657  Plerron   Ave., 

Pittsburgh,  Pa. 

Hawthorne,  F.  M., 

Ass't.  on   Engineer  Corps, 
P.  C.  C.   &  St.  L.  Rv., 
88  Emily  St., 

Crafton,  Pa. 

Hawthorne.  H.  J., 

Car   Acc't.,   Union    R.    R.. 

Port    Perry,    Pa. 

Hay,   Paul   L.. 

Sam'l.   W.   Hay's   Sons, 
Keenan  Building, 

Pittsburgh,    Pa. 

Hayes,   R.  F., 

Eastern    Manager, 

The   Curtain    Supply   Co., 
Hudson   Terminal, 
50  Church  St., 

New  York,  N.  Y. 

Hayes,    Scott   R., 
Vice   President, 

Railwav  Steel  Spring  Co., 
30  Church  St., 

New  York,  N.   Y. 


288 


Proceedings  Railway  Club  of  Pittsburgh, 


Haynes,  J.   E., 
General  Foreman, 
Pittsburgh  Coal   Co., 

Coraopolis,  Pa. 

Helm,  E.  E., 

Ass't.  Train   Master, 
P.  R.  R.  Co, 
P.  O.  Box  951, 

California,  Pa. 

Hencli,  Norman  M., 

Engr.  Track  Appliances, 
Carnegie  Steel   Co., 
Carnegie   Bldg., 

Pittsburgh,    Pa. 

Henderson,  J.   W., 
Manager,  Verona  Works, 
Standard  Steel  Car  Co., 

Verona,  Pa. 

Henry,  F.  P.. 

Asst.  Mill  Foreman. 

Schoen   Steel   Wheel  Wks., 
80  McKinney  Ave., 

McKees  Rocks,  Pa. 

Henry,  J.   S., 

Manager,  N.  E.  Dis't., 
Safety   Car   Heating  and 
Lighting  Co., 
2   Rector   St., 

New  York,   N.   Y. 

Hepburn,   M.  J., 
M.  P.  Clerk.,  P.  R.  R.  Co., 
Union  Station, 

Pittsburgh,    Pa. 

Herlehy,  Thos.  W., 
Carnegie   Steel  Co., 
5633  Second  Ave., 

Pittsburgh,   Pa. 

Herman,  W.  J., 
Traffic  Manager, 

Pgh.  W.  L.  D.  Asso., 
541   Wood   St., 

Pittsburgh,   Pa. 

Herrold,  A.  E., 

C.  C.  to  S.  M.  P.  &  R.  S., 
Monon.   Conn.   R.    R., 
1    Alger  St., 

Pittsburgh,  Pa. 


Hettler,  R.  C, 
Asst.  Genl.  Foreman, 
Penna.  Lines, 

N.  S.,  Pittsburgh,  Pa. 

Hickey,  A.  F., 
Chief  Clerk, 

The  Canfield  Oil  Co., 

Coraopolis,  Pa. 

Higgins,    H.    L., 

Clerk,  Penna.  Lines  West, 
Room  1009,  Union  Sta., 

Pittsburgh,   Pa. 

Hilberry,  H.  H.. 
M.  M.,  Penna.  Lines, 

Mahoningtov^^n,  Pa. 

Hilty,   Harry  A., 

Foreman  Car   Repairs, 
P.    R.    R., 

171  Mayflower   St., 

E.  E.,  Pittsburgh,  Pa. 

Hinkens,   E.   H., 
Genl.   Foreman, 
B.   &  O.   R.  R.. 

Glenwood,    Pa. 

Hinsdale,  C.  L., 
General  Foreman. 

P.  &  L.  E.  R.  R.  Co., 
8  E.   Chalmers  Ave., 

Youngstown,  O. 

Hofifman.  Chas.   T., 
Asst.  Foreman,   Machine 
Shop,  28th  Street, 

Pittsburgh,  Pa. 

Hofifman,  N.  K., 
Supt.  Car  Service, 

P.  &  L.  E.  R.  R.  Co., 
624  P.  &  L.  E.  Depot, 

Pittsburgh,    P«. 

Hoffstot,  H.  P., 

Ass't.  to  General  Manager, 
Pressed   Steel   Car  Co., 
Farmers  Bank  Bldg., 

Pittsburgh,  Pa. 

Hokanson,    M., 

General  Manager,  Iron  City 
Testing  Laboratory, 

Phipps   Power  Building, 
Pittsburgh,   Pa. 


Members. 


289 


Holbrook,  W.  H., 
R.   F.   of    Engs., 

P.  C.  C.  &  St.  L.  Ry., 
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Hurley,  Theodore, 

Foreman,  Penna.  Lines  West, 
3514  Massachusetts  Ave. 

N.  S.,  Pittsburgh,  Pa. 

Hussey,  John  U.. 
223   Fourth  Ave., 

Pittsburgh,  Pa. 

Hutson,  H.   M.. 
General  Foreman. 
B.  &  O.  R.  R., 
Box  322, 

Grafton,  W.  Va. 

Hyde,  Elbert  L., 
Patent  Attorney, 
1344   Oliver   Bldg., 

Pittsburgh,   Pa. 

Hyndman,  F  .T., 

Rep.,  S.  F.  Bowser  &  Co., 
724   North  63rd  St., 

Philadelphia,  Pa. 

Hyndman,  H.   R., 

Asst.  General  Freight  Agent, 
Washington  Run   R.  R.  Co., 
2211  First  Xat.  Bank  Bldg., 
Pittsburgh,    Pa. 

Hyndman,   N.   P., 

Genl.  Freight  &  Pass.  Agent, 
Washington  Run  R.  R.  Co., 
2211  First  Nat.  Bank  Bldg., 
Pittsburgh,    Pa. 

Ickes,  Ellwood  T., 
Inspector. 

Carnegie   Steel   Co., 
667  Frick  Annex, 

Pittsburgh,    Pa. 

Isler,    Chas.   J., 
Div.   Operator, 
Penn.  R.  R.  Co., 
3000   Sarah   St.. 

Pittsburgh,    Pa. 

Isler,  J.  C, 

Chief  Time  Clerk, 
Monongahela  R.  R., 

Brownsville,  Pa. 


Jack,  C.  H., 

Clerk,   Supt's.  Office, 
B.  and  O.  R.  R., 
413    Chestnut   St., 

Versailles,  Pa. 

James,  J.  M., 

Supt.  Motive  Power,  P.  R.  R., 
207  Union  Station, 

Pittsburgh,   Pa. 

Jefferson,  E.  Z., 

Mgr.,  United  &   Globe 
Rubber  Mfg.  Co.. 

2102  Farmers  Bank  Bldg., 
Pittsburgh,    Pa. 

Jenney,  Jacob, 
G.    F.   C.    R., 

Monon.    Div..  P.   R.   R.   Co., 
30th  St.,  s.  s., 

Pittsburgh,    Pa. 

Johnson,   A.   J., 

Supt.,  B.,  R.  &  P.  Ry.  Co., 

DuBois,   Pa. 

Johnson,  C.  A., 
General    Foreman, 

American    Spiral    Spring 
and  Mfg.  Co., 
56th  St.  and  A.  V.  Ry., 

Pittsburgh,  Pa. 

Johnson,   I.   S., 

Resident  Inspector, 

Test  Dent..  Penna  R.  R.  Co., 
1013  Penn  Ave., 

Pittsburgh,    Pa. 

Johnson,    J.    E., 
Manager. 

The    Garlock  Packing  Co., 
100-108  Smithfield  St., 

Pittsburgh,   Pa. 

Johnson,   Walter   A., 
Salesman,   Independent 
Pneumatic   Tool    Co., 
1208  Farmers   Bank  Bldg., 
Pittsburgh,    Pa. 

Johnston.  Guy  S., 

Ass't.  Civil  Engineer. 

Universal    Portland   Cement 
Companv, 
626  Lilly  Ave., 

Braddock,  Pa. 


Members. 


291 


^oiinston,   W.    C, 
Special  Agent, 

Sligo  Iron  and  Steel  Co., 
Pusey  Apartments,  N.  S., 
Pittsburgh,   Pa. 

Jones,  E.  A., 
Gang  Foreman, 
28th  Street  Shops, 
P.   R.  R.  Co., 

7711    Kelly    Street,"'      , 
Pittsburgh,    Pa. 

Jones.  Julian  D., 

Ass't.  Div.  Operator,  P.  R.  R., 
Room   302,   Union    Station, 
Pittsburgh,   Pa. 

Jones,  L.  W., 

Works  Manager,  Taylor 
Wharton  Iron  &  Steel  Co., 
High  Bridge,   N.  J. 

Jones,  Rees, 

Clerk,  Penna.  R.  R.. 
220  Griffin  Ave..  Mt.  Oliver, 
Pittsburgh,  Pa. 

Jones,  W.  A., 

Ass't.  Engine  House  Fore- 
man, Penna.  Co., 
286  Jefferson   St., 

Rochtester,  Pa. 

Jordan,  James  E., 

Piecework  Inspr.,  P.  R.  R.  Co., 
189  Mayflower  St.,  E.  E., 

Pittsburgh,  Pa 

Kalbaugh,  I.  N., 

Supt.,   Motive   Power, 
Coal   &  Coke    Ry., 

Gassaway,   W.   Va. 

Karnes,  W.  T., 
General    Foreman, 
P.  &  L.  E.  R.  R., 

Newell,  Pa. 

Keagy,  C.   O., 

Gen'l.  Foreman,  P.  R.  R.  Co., 
W.  Philadelphia,  Pa. 

Keenoy,    R.    P., 

Supt.,  Trans.,  American 
Steel   &  Wire  Co., 

15th  St.  and  Penn  Ave., 

Pittsburgh,    Pa. 


Keiser,   John, 

Passenger   Trainmaster, 
Penna.    R.   R., 
425   Center  St., 

Wilkinsburg,    Pa. 

Keithley,   J.    T., 
General  Foreman, 

H.  C.   Frick  Coke  Co., 
500  Eleanor  Ave., 

Scottdale,   Pa. 

Kelly,  H.  B., 

Traveling   Fireman, 
P.  and  L.   E.  R.  R., 
90^  Page   St., 

McKees    Rocks,    Pa. 

Kendrick,  J.  P., 
Master  Mechanic, 
B.  R.  &  P.  Ry.. 
110  Liberty  St., 

Punxsutawney,    Pa. 

Keppel,  A.  M., 

Superintendent, 

Washington  Terminal  Co., 
Union   Station, 

Washington,  D.  C. 

Keptner,  J.   B., 
Coal  Inspector, 
P.   &  L.   E.   R.   R., 
1527  Napoleon  St., 
Beechview, 

Pittsburgh,    Pa. 

Kerr,  Edward, 
President, 

Lawrenceville  Bronze  Co., 
31st  St.  and  Penn  Ave., 

Pittsburgh,   Pa. 

Kessler,    Howard. 
Engine  Dispatcher, 
P.  &  L.   E.  R.   R., 
310  Grove  St., 

McKees    Rocks,   Pa. 

Kessler,    D.    D.. 

Locomotive  Engineer, 
P.  &  L.  E.  R.  R., 
1428  Rockland  Ave., 

Pittsburgh,  Pa. 

Kight,  H.  R., 

Master   Mechanic, 
Western   Maryland   R.   R., 
Elkins,  W.  Va. 


292 


Proceeding's  Railway  Club  of  Pittsburgh. 


Khuen,  Richard, 
Resident    Engineer, 
American   Bridge  Co., 
Frick  Annex. 

Pittsburgh,  Pa. 

Kinch,   L.    E., 

Sup'r.   Signals,   P.    R.  R., 
5919  Harvard  St.. 

E.  E.,  Pittsburgh,  Pa. 

King.   Wm.   R., 
Salesman, 

Firth-Sterling  Steel  Co., 
1422  Oliver  BIdg., 

Pittsburgh,  Pa. 

Kinnej^  M.  A., 

Supt.    Motive    Power, 
Hocking  Valley  Ry., 

Columbus,    O. 

Kinney,    C.   D.. 
Master    Mechanic, 

Kanawha   &   ^Michigan   Ry., 
:\Iiddleport,    O. 

Kinter,  D.   H.. 

General   Foreman,  Car.   Dept., 
Monongahela   R.   R.   Co., 

Brownsville,   Pa. 

Kirk,   T.    S., 
Real  Estate, 
326  Amber  St., 

Pittsburgh,  Pa. 

Kirkpatrick,   Jas., 
Master    ^lechanic, 
B.  &  O.  R.  R., 

Newark,    O. 

Kissinger,  C.  F., 

Asst.   Train    blaster, 
P.  R.  R.  Co., 

30th  &  Sarah  Sts.,  S.  S., 

Pittsburgh,    Pa. 

Kitchen,  R.  R., 

Resident   Manager, 
Jas.  Stewart  &  Co., 
1644  Oliver  Bldg., 

Pittsburgh,   Pa. 

Klein.   Xicholas  P.. 
Asst.  Foreman  Car  Reps., 
P.  R.   R.  Co.. 

So.   Pittsburgh,   Pa. 


Kleine,  R.  L., 

Chief  Car  Inspector, 
P.    R.   R.   Company, 

Altoona,   Pa. 

Kleinhans,    H., 
415  Oliver  Building, 

Pittsburgh,    Pa. 

Klee,  W.  B., 
President, 

Damascus   Bronze  Co., 
928  South  Ave., 

Pittsburgh,    Pa. 

Klingensmith.  W.  H., 

Foreman,  Blacksmith  Shop, 
P.  R.  R.  Co., 
32nd  and  Carson  Sts.,  S.  S., 
Pittsburgh,  Pa. 

Knapp,  A.  D., 
Vice   President, 

Nicola   Lumber   Co., 
Farmers  Bank  Bldg., 

Pittsburgh,    Pa. 

Knickerbocker,  A.  C, 
Draftsman, 

American  Bridg*  Co., 
Sheffler  Plant,  48th  St., 

Pittsburgh,  Pa. 

Knight,  E.  A., 

Foreman  Car  Dep't., 
Pennsylvania  Co., 

Baden,  Pa. 

Knox,  E.  E., 
Pgh.    Manager, 

Bury  Compressor  Co., 
2545  Liberty  Ave., 

Pittsburgh,  Pa. 

Knox,  Wm.  J.. 

Mechanical    Engineer, 
B.   R.   &   P.   Ry.   Co., 

DuBois,  Pa. 

Koch,  Felix, 
Asst.    ^lechanical    Engr., 
Pressed  Steel  Car  Co., 
P.  O.  Box  290, 

Allegheny,   Pa. 

Koch,  H.  J., 

Secretary,  Fort  Pitt 
Steel   Castings   Co., 

McKeesport,  Pa. 


Members. 


29s 


Koelbel,  Chas.  H., 
Master  Mechanic, 
•    Monarch   Steel   Casting  Co., 
347    Grand   Boulevard   W., 
Detroit,    Mich. 

Kopferschmidt,   B.,    ■ 
Foreman,  Tin  Shop, 
P.  R.  R.  Co., 
2444  Wylie  Ave., 

Pittsburgh,   Pa. 

Krebs,  G.  W., 
Telegraph   Operator, 
Penna.  R.  R., 

Oakmont,   Pa. 

Kull,  W.  A., 
Storekeeper, 

Monongahela  Con.  R.  R., 
2nd  Ave.,  near  Bates  St., 
Pittsburgh,  Pa. 

Kurzhals,    Clias.    L., 
Transfer   Foreman, 
Penna.  Co., 

188  Madison  St., 

Rochester,    Pa. 

Lakin,  J.   Harry, 

S.  A.  Powder  Plant  Specialties, 
Fulton  Bldg.. 

Pittsburgh,  Pa. 

LaMar,  A., 

Master   Mechanic, 
Penna.  Lines, 
55th  and   Normal   Ave., 

Chicago,  111. 

Lambe,  G.  C, 

Patent   Attorney, 

Pressed  Steel  Car  Co., 

Pittsburgh,  Pa. 

Lanahan,   Frank  J., 
President,  Fort  Pitt 
Mall.  Iron  Co., 
P.  O.  Box  1054, 

Pittsburgh,    Pa. 

Lane,  E.  G., 

Eng'r.  M.   of  W., 
B.  &  O.  R.  R., 
Water  St.  Station, 

Pittsburgh,  Pa. 


Lang,  W.  C, 
Asst.   Genl.   Foreman,    • 
P.  &  L.  E.  R.  R., 
719  George  St., 

Coraopolis,    Pa. 

Lanning,   C.   S., 
Manager, 

J.  Frank  Lanning  &  Co., 
914  Union  Bank  Bldg., 

Pittsburgh,  Pa. 

Lanning,  J.  F., 
President, 

J.  Frank  Lanning  &  Co., 
914  Union   Bank  Bldg., 

Pittsburgh,,  Pa. 

Laugh lin,   C.   W., 

President,    Laughlin-Barney 
Mach'y.   Co., 

Union    Bank   Bldg., 

Pittsburgh,    Pa. 

Layng,  F.  R., 

Engineer  of  Track, 
Bessemer  &  Lake  Erie  R.  R., 
Greenville,  Pa.. 

Leary,  E.   B., 

Rep.,  Diamond  Rubber  Co., 
St.  Louis,  1^0. 

Lee,  L.  A., 

Supt.,  Telegraph, 
P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,   Pa. 

Lehr,  Harry  W., 
Asst.   Gen'l.   Fore.  Car  Insp., 
P.  R.   R.  Co., 

6832  McPherson  Blvd., 

Pittsburgh,  Pa. 

Lemon,  John, 

Road   Foreman,   Eng's.,. 
B.  &  O.  R.  R.. 
237  Maple  Ave., 

Grafton,  W.  Va. 

Leonard,  E.  J., 
Traveling  Inspector, 
United  Coal  Co., 

Bank  for  Savings   Bldg., 
Pittsburgh,   Pa.. 


294 


Proceedings  Railway  Club  of  Pittsburgh. 


Leonard,  James,  Jr., 

Clerk,    Frt.    Train    Master's 
Office,   Penn'a   R.    R.   Co.. 
Union    Station, 

Pittsburgh,   Pa. 

Leslie,    S.   L, 

Secretary  and  Treasurer 
The   Leslie    Co., 

Lyndhurst,    N.    J. 

Lewis,  A.  J., 

Car   Distributor, 

Monongahela  R.   R.   Co., 
312  Church  St., 

Brownsville,  Pa. 

Lewis,  David  R., 

Foreman  Machine  Shop, 
Schoen  Steel  Wheel   Wks., 
714   Island  Ave., 

McKees   Rocks,  Pa. 

Lewis,   O.  M., 

General    Yard    Master, 
Wabash-Pgh.   Ter.    Ry., 
1304  Methyl  St.. 

Pittsburgh,    Pa. 

Lewis,  T.  L., 

Salesman,  A.  M.   Byers  Co., 
5826  Morrowfield  Ave., 

Pittsburgh,    Pa. 

Lichtenfels,  P.  H., 

Foreman    No.  2    Repair 
Yard,  P.  R.   R., 
Box  96, 

Pitcairn,    Pa. 

Lillard,  T.  M., 

General    Foreman, 
B.  &  O.  R.   R., 

Cumberland,  Md. 

Lincoln,   L.   P., 
Supt.,  Structural   Dept., 
Homestead  Steel  Works, 
Box  605, 

Munhall,   Pi. 

Lindstrom,  Chas.  A., 
Chief  Engineer, 

Pressed  Steel  Car  Co., 

McKees   Rocks,  Pi. 

Little,  J.   S., 
Ass't.    R.    F.    Eng's., 
B.  &  O.  R.  R.. 

Newark,  Ohio. 


Little,  P.  C, 

General  Manager, 

Cleaning  Devices  Mfg.  Co., 
Empire   Building, 

Pittsburgh,    Pa. 

Lobez,  P.  L., 
Draftsman,  Westinghouse 
Air  Brake  Company, 
418   Swissvale  Ave., 

Wilkinsburg,    Pa. 

Lockard,   Jos.   A., 

Clerk,  Penna.  R.  R.  Co., 
207  L'nion  Station. 

Pittsburgh,   Pa. 

Lockhart,  J.   C, 
Rep.,    Revere    Rubber    Co., 
933   Liberty   Ave., 

Pittsburgh,    Pa. 

Lockwood,  B.  D., 

Ass't.   Chief   Engineer, 
Pressed   Steel    Car   Co., 
444  Dawson  Ave., 

Bellevue,    Pa. 

Long,   Chas.    R.,   Jr., 

Prest.,   Chas.   R.   Long  &   Co., 
622-630  East   Main  St., 

Louisville,    Ky. 

Long,   R.   M., 

Road   Foreman   Engines, 
P.  &  L.  E.  R.  R.  Co., 

McKees  Rocks,  Pa. 

Low,  John  R., 
Chief    Clerk, 
Duquesne    Steel 
Foundry  Co., 

CoraopoHs,   Pa. 

Lowe,  W.   D., 
Chief  Draftsman, 
Wabash-Pgh.  Terminal  Ry., 
420  Hastings  St., 

Pittsburgh,  Pa. 

Lowry,  R.  N., 
Mech.   Engr., 
Arthur  Koppel   Co., 
Machesncj'  Bldg., 

Pittsburgh.   Pa. 


Members. 


295 


Lustenberger,  L.  C, 

Rep.,  Carnegie  Steel  Co., 
Carnegie    Building, 

Pittsburgh,    Pa. 

Lybarger,  J.    H., 
Clerk.  Office  D.  F.  A., 
Penna.   R.   R.   Co., 
Room  221   Union  Station, 
Pittsburgh,  Pa. 

Lyle,  D.  O.. 

Asst.  on  Engr.  Corps, 
Penna.    Lines    West, 
1013  Penn  Ave.. 

Pittsburgh,  Pa. 

Lynn,    Sani'l, 

Master   Car   Builder, 
P.   &   L.    E.   R.   R., 

McKees  Rocks,  Pa. 

MacAlIister,  D.   B., 

Thompson-Sterrett    Co., 
Second   Xatl.   Bank  BIdg.. 

Pittsburgh,   Pa. 

Macfarlane,  W.  E., 
Ass't.  R.  F.  of  E., 
Penna.   R.   R., 
Elrama, 

Washington  Co.,  Pa. 

Mackenzie,   R.   H., 

Clerk,  General  Supt.'s  Office, 
Penn'a.   R.   R.   Co., 

Room  318,  Union  Station, 
Pittsburgh,    Pa. 

Mackert,  A.  A., 

Chief  Inspector,  W.  A.  B.  Co., 
450  Caldwell  Ave., 

Wilmerding,   Pa. 

MacQuown,   C. 

Genl.  Mgr.,   Gem  Mfg.  Co., 
33rd  and  Spruce   Sts., 

Pittsburgh,  Pa. 

Maher,  J.  V.. 

Fort  Pitt  Malleable  Iron  Co.. 
McKees  Rocks,  Pa. 

Mallen,    R., 

R.  F.  of  E.,  B.  &  O. 
Southwestern    R.   R., 

Chillicothe,  Ohio. 


Marshall,  "W.  H., 

President,  A'mer.  Loco.  Co., 
30  Church' St., 

New   York,   N.   Y. 

Martin,  John   M., 

Engineer,  Drawing  Room  5, 
American  Bridge  Co., 

Ambridge,    Pa. 

Martin,  W.  H., 

Asst.  Foreman,  Freight  Shop, 
P.  R.  R.  Co., 
P.  O.  Box  114, 

Pitcairn,  Pa. 

Mason,  Allan   B., 
Storekeeper, 

Monon.  Connect.  R.  R., 
246  N.  Dithridge  St., 

Pittsburgh,  Pa. 

Mason,  E.  F., 

Care  LIniversity  Club, 

Altoona,  Pa. 

Mason,  F.  N., 
Secretary  and  Treasurer, 
Universal    Flexible    Packing 
Co., 

3109  Penn  Ave., 

Pittsburgh,    Pa. 

Mason,    Stephen    C, 
Secretary,  The 

McConway  &  Torlev  Co., 
48th  St.  &  A.  V  .Ry., 

Pittsburgh,    Pa. 

Maxt^eld,  H.  H., 
Master   Mechanic, 
Penna.  R.  R.  Co., 

Pittsburgh,    Pa. 

ATaxson,    H.    W., 
Sales   Department, 
Carnegie   Steel   Co., 

Pittsburgh,  Pa. 

May,  F.  J., 

Salesman,    Chicago    Pneu- 
matic -Tool    Co., 
No.    10  Wood    St., 

Pittsburgh,    Pa. 

Meckel.   O.   P.. 
Secretary,  Baird  Machy.   Co., 
123  Water  St.. 

Pittsburgh,    Pa. 
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Millar,    Clarence   W.. 
Head  Order  Dept., 

Pressed  Steel  Car  Co., 
96  Jackson  St., 

Bellevue,  Pa. 

Miller,  F.  L., 

Agent,   P.    R.    R.   Co., 
Shady  Side  Station, 

Pittsburgh,    Pa. 

Miller.   H.  M., 

Water  and  Coal   Insp., 
P.    R.    R.. 
Box  414, 

Derry,    Pa. 

Miller,  Jno.   F., 

Vice  President,  Westinghouse 
Air   Brake   Company, 

Wilmerding.   Pa. 

Miller,  John  F., 
Yard   Master, 

Aliquippa    &    Southern 
R.  R.  Co., 

Woodlawn,  Pa. 


Miller.    Orlando. 
'    P.   O.    Bo.x   1025, 


Pasadena.   Cal. 


Milligan,  J  .D., 
Chief  Surgeon, 

P.  &  L.  E.  R.  R.  Co.. 
Bank   for   Savings    Bldg., 
Pittsburgh,    Pa. 

Milliken,   I.   H.. 

Rep.,  The  McConway  & 
Torley    Co., 

48th  St.  and  A.  V.  Ry., 

Pittsburgh,    Pa. 

Milliken,  John  M., 

Supt.,  Tank  Car  Equipm.ent, 
Gulf    Refining   Co., 
Frick  Annex, 

Pittsburgh,  Pa. 

Milliron,   E.   L., 

Manager,   Pgh.    Branch, 
S.   F.   Bowser  Co., 
Oliver    Building, 

Pittsburgh,   Pa. 

i\Iilner,  B.  B., 

Ass't.    Master    Mechanic, 
P.   B.  and  W.  R.  R., 

Wilmington,  Del. 

Miner,  W.  H., 
Railway  Supplies, 

669   Rookery   Building, 

Chicago,    111. 

Mitchell,  A.  G., 
Supt.,  P.  R.  R.  Co., 
3000   Sarah   St., 

S.  S.,   Pittsburgh,   Pa. 

Mode,  H.   C, 

Salesman   and   Engr., 
W.    E.    &   Mfg.   Co.. 
Union  Bank  Bldg., 

Pittsburgh,  Pa. 

Mohler,    T.    A.. 

General    Foreman    Car   Shop, 
Western   Maryland  R.   R., 

Elkins,   W.  Va. 

IMontague.  W.  T., 

Mot've    Power    Inspector, 
Penna.  R.  R.   Co., 
204  Union   Station, 

Pittsburgh,    Pa. 

Montgomery,   H., 
Master  Mechanic. 
Penn'a.  R.   R.  Co., 

Oil   City,    Pa. 
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Moore,  John  L., 
Assistant  Secretary, 

Monon.  Connecting  R.  R., 
Jones    &    Laughlin    Bldg., 
Pittsburgh,    Pa. 

Moore,   Lee  C, 

Consulting    Engineer 
and    Manufacturer, 
341    Sixth   Ave., 

Pittsburgh,    Pa. 

More,  F.   E., 

M.  P.  Inspector, 

Penna.  Lines  West  of  Pgh., 
Ft.   Wayne,    Ind. 

Morgan,   Clinton   A., 
Train   Master. 
D.    &    H.    Co., 
15   Brooklyn   St., 

Carbondale,  Pa. 

Morris,  Jack  M., 

Extra  Train  Dispatcher, 
Penna.  R.  R.  Co., 
Box  484, 

Pittsburgh,  Pa. 

Morrison,  R.  J.. 

Draftsman,  P.  R.  R., 
7016  Upland  St., 

E.  E.,  Pittsburgh,  Pa. 

Morse,  Jr.,  R.  C, 
Ass't.  Yard  Master, 
Penn'a.  R.  R., 
34  East  Pittsburgh  Street, 
Greensburg,  Pa. 

Mourer,  Chas.  W., 
Genl.     Foreman, 
P.    S.    Car    Co., 
177  Dakota  St., 

Bellevue,    Pa. 

Mowry,  A.  T., 
Ass't.  Enginehouse  Foreman, 
Penna.   R.   R.  Co., 
Alter  St., 

Wall.  Pa. 


Mowry,  Jas.  G., 
Railway   Rep., 

Patton   Paint  Co., 
50  Church  St., 

New  York,  N.  Y. 

Muhlfeld,   J.   E.. 

Vice  Pres.   &  Gen'l.   Mgr., 
Kansas  City  Southern  R.  R., 
Kansas  City,  Mo. 

Murdoch,   Harry, 

Pres't.,  H.  Murdoch  &  Co., 
432  Wood  St., 

Pittsburgh,    Pa. 

Murphy,    C.   A., 

Train   Dispatcher,  P.   R.   R., 

Brownsville,  Pa. 

Murphy,  W.  J., 

Foreman,    Boilei    Shop, 
Penna.   Company, 
3614  Michigan  Ave., 

Allegheny,    Pa. 

Murphy,  W.   C, 
Train   Dispatcher, 
P.  R.  R.  Co., 

2324  Woodstock  Ave., 

Swissvale,  Pa. 

McAndrews,  J., 
G.  Y.  M.,  Penna  Lines  West, 
Freedom,    Pa. 

McCandless.  Geo.  W., 
Auditor,  The 

McConwav  &  Torley  Co., 
48th  St."  and  A.  V.  Ry.. 

Pittsburg,    Pa. 

McCann,  J.  P., 

Salesman,   Carborundum  Co., 
459   Frick  Annex, 

Pittsburgh,    Pa. 

McCartney,   J.    G., 

Genl.  Foreman,   Pass'r. 
Dept.,  P.  S.  C.  Co., 
411  Russelwood  Ave., 

McKees  Rocks,  Pa. 


Mowry,   F., 

Asst.  Road  Foreman  of 
Engines,  Penna.  R.  R.  Co., 
Derry,  Pa. 


McCartney,  J.   L.    , 

Mgr.,  Niles  Bement  Pond  Co., 
Frick  Building, 

Pittsburgh,    Pa. 
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McCaslin,  A.  W., 
Master   Blacksmith, 
P.  &  L.  E.  R.  R.  Co., 
Xo.  6  Grace   St., 
Mt.  Washington, 

Pittsburgh,  Pa. 

McCauJey,  Wm., 
A^s't.  R.  F.  of  E., 
Perina.   R.   R., 
P.  O.  Box  72, 

Youngwood,  Pa. 

McCleary,  G.  T.. 
Clerk,  P.  R.  R., 
Union   Station, 

Pittsburgh,   Pa. 

McClellan,  A.  W., 
Supervisor, 

Penna.  R.  R.  Co., 

Trafiford,   Pa. 

McClintock,  John  D., 

Rep.,  Wm.  Sellers  &  Co.,  Inc., 
1600  Hamilton  St., 

Philadelphia,  Pa. 

McCloskej',  J.  C. 
Clerk, 
Union  R.  R.  Co., 

Port   Perry,   Pa. 

McClumpha,  H.  E., 
Supt.,  National  Car 
WheelCompany, 

West  Homestead,  Pa. 

McConnell,   C.   H., 
Electrician, 
P.  &  L.  E.  R.  R.  Co., 
General    Office, 

Pittsburgh,    Pa. 

McConnell,  J.  H., 

168    No.    Sycamore    Ave., 

Hollywood,  Cal, 

McConnell,  P.  L., 

Asst.  Road  Foreman  of 

Engines,  Penna.  R.  R.  Co., 
5206    Butler   St., 

Pittsburgh,  Pa. 

McConway,  Wm.,  Jr.. 
Superintendent,   The 

McConway  &  Torley  Co., 
48th  St.  and  A.  V.  Ry., 

Pittsburgh,    Pa. 


McCully,  John, 
Shop  Clerk, 
P.  R.  R.  Co., 


Verona,  Pa. 


McCune,   Frank, 

General  Manager,  Monon. 
Connecting   R.   R.   Co., 
2nd  Ave.  and  Bates  St., 

Pittsburgh,    Pa. 


McCurdy,  G.  E. 
Box  713, 


Glen  Ellyn,  111. 


McDaniel.  Chas.  W., 

Rep.  Fiske  Bros.  Refining  Co., 
Fmpire    Building, 

Pittsburg,    Pa. 

McDermitt,  W.  W., 

Chief  Clerk  to  Gen'l.  Foreman, 
P.  R.  R.  Co., 

Pitcairn,  Pa. 

McDonnell,  F.  V.. 
Master    Mechanic, 

P.  C.  C.  &  St.  L.  R.  W.  Co., 
Logansport,    Ind. 

McDonough,   P.  J., 
Ass't.  Foreman, 

Schoen  Steel  Wheel  Wks., 
3270  Baily  Ave., 

Pittsburgh,  Pa. 

McElheny,  M.   L., 
Train   Dispatcher, 
B.  and  O.  R.  R.. 
427  Hallett  Place, 

Bellevue,   Pa. 

McFadden.    John   M., 
Clerk,  P.  &  L.  E.  R.   R., 
102  P.  &  L.  E.  Terminal 
Building, 

Pittsburgh,    Pa. 

McFeattcrs,   F.   R., 
Superintendent, 
Union  R.  R.  Co., 

Port   Perry,  Pa. 

McGaughey,  Chas., 
Storekeeper, 

Penna.  R.  R.  Co., 
1022  Franklin   Ave., 

Wilkinsburg,   Pa. 
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McGraw,  Wm.  P., 
Snp't.  of  Cars, 
Jamison    Coal    &   Coke   Co., 
1504-1510  Oliver    Bldg., 

Pittsburgh,    Pa. 


McMaster,   R.  T., 

Inspecting   Engineer, 
P.  &  L.  E.  R.  R.  Co., 
830  Seventh  Ave., 

Coraopolis,    Pa. 


McGrory,    Percy, 
Engineman, 
Wabash-Pgh.  Terminal   Ry., 
533  Main  St 

Carnegie,  Pa. 

Mcllvain,   C.   L., 
Asst.  Engr.,  M.  P., 
P.  R.  R.  Co., 

Altoona,  Pa. 

McIIwain,  J.  D., 
Care  C.  M.  Trinler, 

Woodlawn,  Pa. 

McKee,    Frank   W., 

Sup't.   Electrical  Dep't., 
J.    &  L.    Co., 

Woodlawn,    Pa. 

McKee,    L.    L., 

Gen'l.   Fore.,   Carpenters, 
P.  &  L.  E.  R.  R.  Co., 

McKees   Rocks,  Pa. 

McKee,  S.  Frank, 
Labor  Agent, 

Pressed  Steel  Car  Co., 

McKees  Rocks,  Pa. 

McKeen,    J.    W., 
Rep.,  Davis  Boring  Tool  Co., 
7620  Tioga  St.. 

Pittsburgh,    Pa. 

McKenna,  Wm.  H., 

McKenna   Bros.    Brass   Co., 
First  Ave.  &  Ross  St., 

Pittsburgh,  Pa. 

McKeon,   R.   D.. 
Asst.  Div.   Engr.. 

Michigan  Div.  V.  R.  R., 

Logansport,   Ind. 

McMaster,  H.  W., 
Receiver,   Wabash- 

Pittsburgh  Terminal  Ry., 

Pittsburgh,    Pa. 


McNaight,  A.  H., 

Reconsignment  Clerk, 
Penna.  Lines  West, 
3129  Landis   St., 
Sheridan,    Pittsburgh,   Pa. 

McNeil,  M.   C, 

Salesman,   Westinghouse 
Machine    Co., 

500    Westinghouse    Bldg., 
Pittsburgh,    Pa. 

McNulty,  F.   M., 

S.  M.  P.  &  R.  S.,  Monon. 

Connecting  R.  R.  Co., 

4166   Second  Ave., 

Pittsburgh,    Pa. 

McVicar,  G.   E., 

Mechanical    Expert, 
Galena  Signal  Oil  Co., 

Franklin,   Pa. 

McWilliams,  J.  B., 

M.  P.  Insp's.  P.  R.  R., 

Manor,  Pa. 

Neale,  Jas., 

Secretary,    Brown    &   Co., 
Tenth  Street, 

Pittsburgh,   Pa. 

Neale,  John   C, 

Asst.   Genl.   Mangr.   of   Sales, 
Carnegie   Steel   Co., 
416   Carnegie   Bldg., 

Pittsburgh,   Pa. 

Neely,   J.   L., 

Div.,    F.  A..   Am.    Sheet 
&   Tin    Plate    Co., 
Frick   Bldg.. 

Pittsburgh,  Pa. 

Nefif.  John    P., 

Asst.  to  President, 
American  Arch  Co., 
30  Church  St., 

New  York,  N.  Y. 
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Neilson,   Allan, 

C.  C,    Car  Record  Office, 
Penna.    Co., 

1366  Montezuma  St.. 

Pittsburgh,  Pa. 

Neison,   W.   J., 

Auditor,  Freight  Acct's., 
P.  &  L.  E.  R.  R.  Co., 
General    Office. 

Pittsburgh,    Pa. 

Newbury,    E.    H., 

Ass't.  Master  Mechanic, 
Penna.    R.   R.   Co., 
32nd  &  Carson    Sts., 

Pittsburgh,    Pa. 

Newell.  E.  W.. 

Eng'r..   W.    A.    B.   Co., 

Wilmerding.  Pa. 

Newman.    L.   L., 

Supr..  E.  C.  L.,  P.  R.  R., 
115  Union  Station, 

Pittsburgh,  Pa. 

Newsom.   H.    H., 
Mgr..  McCord  &  Co., 
70  Chandler  Ave., 

Detroit,  Mich. 

Neylon,  J.  F., 
care   Northern   Hotel, 

N.  S.,  Pittsburgh,  Pa. 

Nicol,  Geo.  A., 
Eastern  Asst.  Mgr. 
R.  R.  Dept.,  H.  W. 
Johns-^lanville   Co.. 
Madison   Ave.   and 
41st  St.. 

New  York,  N.  Y. 

Nieme^'er.  C.  H.. 
Division   Engineer, 
Penna.  R.  R.  Co., 
Union  Station, 

Pittsburgh,  Pa. 

Noble.  D.   C. 
.President,    Pittsburgh 
Spring  <^  Steel   Co., 

1417  Farmers  Bank  Bld^., 
Pittsburgh,   Pa. 

Noble,  H.  S.. 
Asst.  R.  F.  Engines, 

Renova,  Pa. 


Noland,  T.  J., 

V.  P.,  Hutchins  Car 
Roofmg  Company, 

Hyde  Park,  Pa. 

Oates,  Geo.  M., 
Foreman   Painter, 

Pressed  Steel  Car  Co., 
429  Jucunda  St., 

Knoxville,   Pa. 

Obernieier,   H., 

Foreman,    Penna.   R.   R., 
927   Brinton  Ave., 

Pitcairn,    Pa. 

Obey,  G.  B., 

Superintendent, 

Alonongahela   R.    R.    Co., 

Brownsville,   Pa. 

O'Brien,  T.   C, 

M.  P.  Inspr.,  B.  &  O.  R.  R., 
1008  House   Bldg.. 

Pittsburgh,    Pa. 

O'Brien,  W.  W.  P., 
Road  Master, 
Wabash-Pgh.  Ter.  Ry., 
Wabash  Bldg., 

Pittsburgh,    Pa. 

O'Connor,  M., 

Rep.,  Chicago  Pneumatic 
Tool  Co.. 

10-12  Wood  St.. 

Pittsburgh,  Pa. 

Ogden,   F.    A., 

General  Freight  Agent, 

Jones  &  Lauehlin  Steel  Co., 
Pittsburgh,    Pa. 

Ogden,   Geo.  D., 

Ass't.  G.  F.  A..  P.  R.  R.  Co., 
Broad    St.    Station, 

Philadelphia,    Pa. 

O'Ueary,  D.  W.. 

Rolling  Mill  Foreman, 

Carnegie    Steel   Co.,   Schoen 
Steel   Wheel   Works, 
405  Russelwood   Ave.. 
McKees  Rocks,  Pa. 

Oliver,  W.   H.. 

Frt.   Agent,  Penna.  Co., 
7220  Church  Ave.. 

Ben  Avon,  Pa. 
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Orbin,  Geo.  N., 

Engineman,  B.  &  O.  R.  R;, 
4841  Lytle  St., 

Pittsburgh,  Pa. 

Orchard,  Chas., 

Special  Agent,  Traffic  Dept., 
Carnegie   Steel   Co., 

Munhall,   Pa. 

Orner,  Milton  T.  S., 
Chief  Clerk  to  District 
Freight  Solicitor, 

Penna.    Co.,   Oliver   Bldg., 
Pittsburgh,   Pa. 

Osmund,  C.  M., 
Shipping   Clerk, 

American    Spiral    Spring 
and  Mfg.  Co., 
5604  Camelia  St.. 

Pittsburgh,   Pa. 

Painter,  Jos., 

Ry.    Eq.,   248    Fourth    Ave., 

Pittsburgh,  Pa. 

Palmer,  J.   G., 

Foreman  Tool  Room, 
Erie    Ry., 
2988  E.  61st  St.. 

Cleveland,  O. 

Pape,  Chas.   F., 

Mgr.,    Manufacturing    Dep't 
Hutchins  Car  Roofing  Co., 
Hyde   Park,   Pa. 

Parke,  F.   H., 

Resident  Engr.,  W.  A.  B.  Co., 
318  Westinghouse   Bldg., 

Pittsburgh,   Pa. 

Parks.  O.  J., 

Genl.   Car    Inspr., 
Penna    Lines, 

Fort  Wayne,  Ind. 

Parry,  Wm.   I., 

Engineer  and  Salesman, 
Carnegie  Steel  Co., 
Carnegie    Building. 

Pittsburgh,  Pa. 

Patterson.  Jas.   T..  '. 

Chief  Clerk.  P.  R.  R., 
446  Caldwell  Ave.. 

Wilmerding.  Pa. 


Patterson,   R.   F.,  '" 

Electrical   Engineer, 
Pressed  Steel  Car  Co., 

Pittsburgh,   Pa. 

Peach,  Wm.  M., 

Supt.  Pass.  Car  Dept.. 
Pressed    Steel   Car   Co., 
468  Forrest  Ave., 

Bellevue,  Pa. 

Peacock,  W.  W., 
Resident   Manager, 

Vandyck   Churchill   Co., 
Farmers  Bank  Bldg., 

Pittsburgh,    Pa. 

Pearson,  A.  B., 

Draftsman,  H.  K.  Porter  Co., 
Locomotive  Works. 
49th    St., 

Pittsburgh,    Pa. 

Pechstein,  Albert  J.  G., 

Electrician,    The    McConvvay 
&  Torley  Co., 
48th   St.   &  A.   V.   Ry., 

Pittsburgh,    Pa. 

Perry,  W.  E., 

Asst.  Chief  Clerk, 
Penna.  Lines  West, 

Room  1009,  Union  Sta., 

Pittsburgh,  Pa. 

Peter,   Philip, 
Mg'r.    Sales, 

Central    Ry.   Signal   Co., 
509  Columbia  Bank  Bldg., 
Pittsburgh,  Pa. 

Peters.  W.  P., 

Lieutenant  of  Police, 
P.  R.  R.  Co., 
P.  O.  Box  492. 

Freeport,  Pa. 

Pfarr,  Jacob, 
Mach.  Shop  Foreman, 
Penna.   R.   R.   Co., 

Pitcairn,  Pa. 

Pfeil,  Geo., 

Ass't.  General  Foreman. 
American    Spiral    Spring 
and  Mfg.  Co.. 

S6th  St.  and  A.  V.  Ry., 
Pittsburgh,  Pa. 
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Pfeil,  John, 
President,  American 

Spiral  Spring  and   Mfg.  Co., 
Pittsburgh,   Pa. 

Pfister,  A.  J., 

Interchange  Clerk,  P.  R.  R., 
118  Union  Station, 

Pittsburgh,    Pa. 

Phelps,  W.  H.,  Jr., 

Special    Agent,    P.    R.    R., 
Union    Line, 
1722  Ridge  Ave., 

Coraopolis,    Pa. 

Phillips,  Lee, 
Representative, 

National  Radiator   Co., 

Carnegie,  Pa. 

Pickels,   H.  D.. 
Ass't.  C.   C.  to  Gen'].  Mgr., 
Monon.   Connect.   R.   R., 
Second  Ave.  and  Bates  St. 
Pittsburgh,  Pa. 

Pierce,   H.    B., 
Train  Master,  Monon.  R.  R., 
Brownsville,   Pa. 

Pitcairn.  N.  B., 

Supervisor,  P.  R.   R., 

Verona,  Pa. 

Pitzer.   Edwin    PL, 

Yard   Master,   Pgh.   Div., 
Penna.   R.   R.  Co., 
7939  Tacoma  St.. 

Pittsburgh,   Pa. 

Piatt,  J.  G., 
Sales   Mgr.,  Hunt-Spiller 
Manufacturing  Corp., 
383   Dorchester  Ave., 

Boston,  Mass. 

Plunkett.  Tlios., 

Rep..   Revere  Rubber  Co., 
i68  Lake  Street. 

Chicago,   111. 

Porter,  C.    D., 

Asst.  Master  Mechanic, 
P.  R.   R.   Co., 
28th  Street. 

Pittsburgh,   Pa. 


Porter,  Chas., 

Genl.  Agent,  Yo'jghiogheny 
&   Ohio   Coal   Co., 

No.  910  House  Building, 
Pittsburgh,    Pa. 

Porter,  H.  V., 

C.   C.  to^  Pur.  Agent, 
B.-&  L.  E.  R.  R.  Co., 
512  Frick  Bldg., 

Pittsburgh,   Pa. 

Potter,  H.  T., 
Chief  Engineer, 

B.  &  L.   E.   R.   R.  Co., 

Greenville,    Pa. 

Post,   Geo.  A., 
President, 

Standard   Coupler    Co., 
2    Rector   St., 

New    York,    N.    Y. 

Postlethwaite,    C.    E., 
Manager  of  Sales, 
Central    District, 

Pressed   Steel   Car  Co.. 
1908  Farmers  Bank  Bldg., 
Pittsburgii,    Pa. 

Postlethwaite,   C.    L, 
Yardmaster,  P.   R.  R., 

West   Brownsville,  Pa. 

Pratt,  Howard  A.. 
Penna.   Lubricating   Co., 
Thirty-fourth   St., 

Pittsburgh,    Pa. 

Pratt,   L.   P., 

Rep.   Yarnall   Paint  Co., 
1026  Race   St., 

Philadelphia,  Pa. 

Prickman,   W.   R., 
Agent,  Wabash'Pgh. 
Terminal    R3^, 

113  Dinsmore  Ave., 

Crafton,    Pa. 

Prosser,  C.  S., 
Asst.   Manager, 

Peerless   Rubber  Mfg.   Co., 
16  Warren  Street, 

New    York,    N.    Y. 

Prout.  Col.  U.'G., 

V.  P.  and   Geiil.   Manager, 
Union  Switch  &  Signal  Co., 
Swissvale,   Pa. 
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Froven,  John, 

Superintendent,    Pittsburgh 
Spring  &  Steel  Co., 
Farmers  Bank  Bldg., 

Pittsburgh,   Pa. 

Pulliam,   O.    S., 

Secretary,   Pittsburgh 
Steel  Foundry  Co., 
1208   House    Bldg., 

Pittsburgh,    Pa. 

Purdy,  W.  F., 

Chief   Engineer,  Wabash- 
Pgh.  Terminal   Ry., 

Pittsburgh,  Pa. 

Pyle,  Philip  S., 
Train  Dispatcher, 
P.   R.   R.  Co., 
5539  Ellsworth  Ave., 

Pittsburgh,    Pa. 

Quest,  W.   O., 

Master  Car  Painter, 
P.  &  L.  E.  R.  R.  Co., 

McKees   Rocks,  Pa. 

Quigley,    G.    E., 

1652  W.  Monroe  St.. 

Chicago,  111. 

Rabold,  W.  E., 

Shop  Clerk.  P.  R.  R.  Co.. 
Liberty   Ave.   &  28th   St.. 

Pittsburgh,  Pa. 

Rader,    B.    H., 

Eastern   S.   A.,  Universal 
Portland    Cement   Co.. 
522  Frick   Bldg., 

Pittsburgh,   Pa. 

Rae,  W.   C, 
Sales  Manager, 
Edwards    Co., 
326  Dunlap   Ave., 

Pittsburgh,   Pa. 

Ralston,  A.   L., 
Salesman, 

Crucible  Steel  Co.  of  Amer., 
1912  Oliver  Bldg., 

Pittsburgh,  Pa. 

Ralston,  John  A.. 

Mech.  Engr.,  U.  R.  R.  Co., 
672  Frick  Annex, 

Pittsburgh,  Pa. 


Ralston,  J.  S., 
President, 

Ralston    Steel    Car   Co., 
First  Nat'l   Bank  Bldg., 

Columbus,    Ohio. 

Ranch,  Jas.  M., 

Ass't.    Gen'l.    Inspector, 
P.  S.  C.  Co.. 

McKees    Rocks,   Pa. 

Ransley,  F.  E., 

Rep.,  Greene.  Tweed   &  Co., 
226   Lake   St., 

Chicago,   111. 

Raser,  Geo.  B., 
Sales    Engr., 

Ingersoll-Rand  Co., 

1226-  Farmers  Bank  Bldg., 
Pittsburgh,    Pa. 

Rea,   C.   S., 
Sales   Manager, 

Ralston  Steel   Car  Co., 
P.  O.  Box  656, 

Pittsburgh,  Pa. 

Ream,  A.   H., 

Foreman   Machine  Shop, 
P.  R.  R., 

Verona,    Pa. 

Redding,   D.  J., 

Ass't.  Supt.  Motive  Power, 
P.  &  L.  E.  R.  R.  Co., 

McKees  Rocks,  Pa. 

Redding,  J.   H.. 

Supervisor,  Penna.  R.  R., 

Dravosburg,  Pa. 

Reeves,   P.   H., 
Master  Mechanic, 
B.  &  O.  R.  R.. 

Chillicothe,    Ohio. 

Regan,  W.  J., 

Mechanical   Engineer, 

McConway  &  Torley  Co., 
48th  St.  and  A.  V.  Ry., 

Pittsburgh,  Pa. 

Raid,  David    K.. 

Mechanical   Engineer. 
Atlantic  Refining  Co., 
265  Forty-sixth  St., 

Pittsburgh,  Pa. 
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Reilly,    Robert, 

C.  C.  to  Gen'l.  S.  M.  P., 
Penna.    Lines, 

1U9  Allegheny  Ave., 

Emsworth,  Pa. 

Rennie,  Geo.  J., 
Asst.  Supt.,  Carnegie  Steel  Co. 
204  Western  Ave., 

Aspinwall,    Pa. 

Reymer,   C.   H., 

Manager  Order  Dept., 
O.  1.  &  S.  Co., 

So.  10th  and  Muriel  Sts., 
Pittsburgh,   Pa. 

Rhine,  Geo.  B., 

Engine   House    Foreman, 
Penna.   R.   R.   Co., 
32nd   &  Carson  Sts., 

Pittsburgh,  Pa. 

Rhodes,   G.   P., 

Secretary  and  Treasurer, 
National  Car  Wheel  Co., 
Penna.  &  Grant  Aves., 
N.  S.,  Pittsburgh,  Pa. 

Rhodes,  Jas.  D., 
President, 

National  Car  Wheel  Co., 
Penna.    &  Grant   Aves., 
N.  S.,  Pittsburgh,  Pa. 

Rhodes,  P.  L., 

Salesman,    Homestead 
Valve   Mfg.   Co., 

Homestead,  Pa. 

Rhodes,   Robert  W., 
Foreman,  P.   R.  R., 

Conemaugh,   Pa. 

Rhuark,   F.    W., 
Master    Mechanic, 
B.   &  O.   R.   R., 

Lorain,    Ohio. 

Rice,   D.    S., 

Foreman  Boiler  Shop, 
Penna.  R.  R.  Co., 
28th    St.    Shops, 

Pittsburgh,   Pa. 

Rice,  R.  S., 

Draftsman.  P.  R.  R., 
6841  Frankstown  Ave.. 

Pittsburgh,  Pa. 


Richards,  H.  L, 

Tariff  Inspr.,  P.  R.  R.  Co., 
222  Union  Sta., 

Pittsburgh,   Pa. 

Richardson,  C.  A. 
Engineer, 

B.  &  O.  R.  R.  Co., 
127  Johnston  Ave., 

Pittsburgh,    P«. 

Richardson,   E.    F., 
Genl.  Air  Brake  Inspector, 
B.   &  L.  E.  R.   R., 

Greenville,   Pa. 

Richardson,   E.   M., 
Manager, 

Sherwin-Williams    Co., 
50  Church  St., 

New  York,  N.  Y. 

Richardson,    S.   W., 
Yard   Master, 

Penna.   R.  R.  Co., 
Box  52, 

Courtney,    Pa. 

Richardson,  W.  P., 
Mechanical   Engineer, 
P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 

Richey,    C.    W., 

Master  Carpenter,  P.  R.  R., 
814  N.  Linden  Ave., 

E.  E.,  Pittsburgh,  Pa. 

Riddell,  W.  J., 
G.   Y.   M.,   P.   R.   R.  Co., 
6731   Hamilton  Ave., 

Pittsburgh,    Pa. 

Rider,  J.  B., 

General  Manager, 
Pressed  Steel  Car  Co., 
Farmers  Bank  Bldg., 

Pittsburgh,  Pa. 

Riley,  J.   W., 

Superintendent, 

P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,  Pa. 

Riley,  Geo.  N., 

1111  Frick  Building, 

Pittsburgh,   Pa. 
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Riley,  T.  J., 

Engine  House  Foreman, 
Penna.  R.  R.  Co., 
48th  Street, 

Pittsburgh,  Pa. 

Rivinius,   Carl, 

Piece  Work  Insp., 
Penna.  R.  R.  Co., 

Pitcairn,  Pa. 

Robbins,  F.  S.. 
Asst.  Genl.  Foreman, 

Pitcairn,  Pa. 

Robertson,  Jas.  D., 
President,  Warren 
Tool  and  Forge  Co., 
Bessemer  Bldg., 

Pittsburgh,   Pa. 

Robinson,  L.  O., 

Shipping  Clerk,  U.  P.  C.  Co., 
Universal,  Pa. 

Rock,  W.   B., 
Clerk,   P.   R.   R., 
Box   17, 

Derry,   Pa. 

Regan,    John    A., 
M.   M.,    Div.    No.    1, 
Pgh.    Railways   Co., 
125   Auburn   St., 

Pittsburgh,  Pa. 

Rogers,  R.  E., 

Treasurer,  Jas.   B.   Sipe   Co., 
Drawer  550, 

N.  S.,  Pittsburgh,  Pa. 

Rohn,  W.  B.. 
Chief   Clerk, 

Pressed  Steel  Car  Co., 
Farmers    Bank   Bldg., 

Pittsburgh,   Pa. 

Root.  E.  E., 

Foreman,  P.  R.  R.  Co., 
222  Market  St.. 

Brownsville,  Pa. 

Rosenstock,  J.  H., 

Supt.   Susquehanna   Div., 
D.  and  H.    Co., 

Oneonta,  N.  Y. 


Routh,   Chas.   M., 
Draftsman, 

Carnegie  Steel  Co., 
814  Wager  St., 

Munhall,  Pa. 

Rowand,  Will   II., 

Rep.,  W.  W.  Lawrence  &  Co., 
717  Liberty  St., 

Pittsburgh,   Pa. 

Rowe,   Martin   L., 
Mech'l.    Eng'r., 

Baltimore   Tube    Co.,        ^ 
811  N.   Fremont  Ave., 

Baltimore,   Md. 

Rowland,  W.  I., 
Master    Mechanic, 
B.  &  O.  R.  R., 
479  Maple  Ave., 

Grafton,  W.  Va. 

Rumsey,  T.   O.,  Jr., 

Foreman,    F'inished    Wheel 

Dept..  S.  S.  W.  Works, 

1708  Vance   Ave., 

Coraopolis,   Pa.. 

Runser,  K.  W., 

Supt.,  Gem  Mfg.  Co., 
33rd  and  Spruce  Sts., 

Pittsburgh,    Pa. 

Rupert,  J.  W., 

Master    Mechanic, 
B.   &  O.  R.  R., 
58  Mineral  St., 

Keyser,   W.  Va.. 

Rupp,  R.  D., 

Stenographer,    M.   P.    Dept., 
P.   R.  R.  Co., 
207  Union  Station, 

Pittsburgh,    Pa. 

Russum,  T.    H., 
Supt.    Car   Dept., 
B.  &  O.  R.  R.  Co., 

Baltimore,    Md. 

Ryan,    William    F., 

Car  Fore.,  B.  &  O.  R.  R.  Co., 
100  Genesta   St., 

Pittsburgh,    Pa. 

Rys,  C.  F.  W., 
Met.    Engineer, 

Carnegie  Steel   Co., 
517  Carnegie  Bldg., 

Pittsburgh,  Pa. 
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Sadd,  L.  C, 
Secretary, 

T.   H.    Xevin   Co., 

Island  and  Preble  Aves., 
X.   S.,  Pittsburgh,  Pd. 

Sampson,  Jas.  M., 
Metallurgist, 

McConway   &  Torley  Co., 
48th  St.  &  A.  V.  Ry., 

Pittsburgh,  Pa. 

Sanderson.    W.   W'.. 
459  Frick  Annex, 

Pittsburgh,   Pa. 

Sandman,  A.   G., 
Chief   Draftsman, 
B.  &  O.  R.  R., 
2310  Roslyn  Ave., 
Walbrook, 

Baltimore,  Md. 

Sands,  J.  H., 

Master  Plumber, 
P.  R.  R.  Co., 

32nd  and  Carson  Sts.,  S.  S., 
Pittsburgh,  Pa. 

Sargeant,   W.   A., 
General    Manager, 

Consolidated  Lamp  & 
Glass   Co., 

1630  Ridge  Ave., 

Coraopolis,  Pa. 

Sargent,   F.   W., 

Chief   Engineer,   .American 
Brake  Shoe  &  Foundry  Co., 
:\Iah\vah,   N.  J. 

Sargent,  L.  L., 
Ass't.  R.  F.  of  E., 
Penna.  R.  R.  Co., 

N.  W.  Cor.  Park  and 
Maple  Ave., 

Greensburg,  Pa. 

Sattley,  E.  C. 
Manager,  Page 
Woven  Wire  Fence  Co., 

Monessen,  Pa. 

Schaefer,   Frederic, 
Mechanical  Engineer, 
Summers  Steel  Car  Co., 
Oliver   Building, 

Pittsburgh,  Pa. 


Schaffer,  R.  H., 

Clerk,   Office  Gen'l   Supt., 
Penna.    R.    R.   Co., 
Union   Station, 

Pittsburgh,    Pa. 

Schauer.    A.   J., 
Ass't.   Train   Master, 

Mon.  Div.,  P.  R.  R.   Co., 
237    Rochelle   St.. 

S.   S.,   Pittsburgh,  Pa. 

Scheck,  H.  G., 

Road  Foreman  Engines, 
Monon.  Div..  P.  R.  R.  Co., 
32nd  St.,  S.  S., 

Pittsburgh,    Pa. 

Schiller,   John, 

Traveling  Con'dr., 

Wabash-Pgh.  Ter.    Ry., 
652  Bell  Ave., 

East  Carnegie,  Pa. 

Schlacks,  W.  J.. 

Sales  Agent,  McCord  &  Co., 
Peoples   Gas    Bldg., 

Chicago,    111. 

Schleiter.   W.   F.. 

Sec,  Dihvorth,  Porter  &  Co., 
313   Sixth  Ave., 

Pittsburgh,    Pa. 

Schneider,  G.  C. 

Engine    House    Foreman, 
Penna.   R.   R.   Co., 

South  Fork,  Pa. 

Schoen.  "\V.  H.. 

617  Farmers   Bank  Bldg., 

Pittsburgh,    Pa. 

Schoeneman,  Chas.  J., 
513  Gross  St., 

Pittsburgh,    Pa. 

Schomberg,  Wm.  T., 
Foreman. 

Pennsylvania   Company, 
1209   Resaca   Place, 

X.   S..  Pittsburgh,  Pa. 

Schoming.   Geo.. 

Foreman    Smith    Shop, 
Penna.  R.  R.  Co., 
529  Lobinger  Ave., 

Braddock,  Pa. 
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Schoonmaker,  J.   M., 
Vice   President, 

P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 

Schoonover,  W.   H., 

Clerk,  Office  Gen'l.  Supt., 
P.  R.  R.  Co., 

Room  318,  Union  Station, 
Pittsburgh,  Pa. 

Schreiner,  W.  C, 

Manager,   Main  Belting  Co., 
33  Terminal  Way, 

Pittsburgh,  Pa 

Schuchman,   W.   R., 
Sec.    &  Treasurer, 

HomesteaH  Valve  Mfg.  Co., 
Homestead,    Pa. 

Scliultz,  Geo.  H., 
Insp..  Purchasing  Dept., 
Penna.  R.  R.  Co., 
1013  Penn  Ave., 

Pittsburgh,  Pa. 

Scott,  W.  A.,  Jr., 

President,  American  Car 
Screen  Co., 

507  Ferguson  Bldg., 

Pittsburgh,   Pa. 

Scott,  W.  M., 

Train  Dispatcher, 
P.  &  L.  E.  R.  R.. 

625  Ivy  St.,  E.  E.. 

Pittsburgh,  Pa. 

Scarles,  E.  J., 

S.  M.  P..  B.  &  O.  R.  R.  Co., 
1008  House  Bldg.. 

Pittsburgh,    Pa. 

Severance,  F.  W., 
President. 

S.  Severance  Mfg.  Co., 

Glassport,   Pa. 

Sewell,  H.  B.. 

R.  R.  Salesman,  H.  W.  Johns- 
Manville   Co., 
100  Wood  St.. 

Pittsburgh,  Pa. 

Shade.  C.   E.. 

Ass't.    Train    blaster, 
P.  R.   R., 

Verona.    Pa. 


Shallenberger,  C.  M., 
Asst.  on  Engr.  Corps, 
P.  C.  C.  &  St.  L., 
5722   Kentucky  Ave., 

Pittsburgh,  Pa. 

Shannon,  Clias.. 

Rep..  The    Lowe    Bros.   Co., 
210  Winebiddle  Ave., 

Pittsburgh,  Pa. 

Sharpley,   Horatio  G., 
Master  Blacksmith, 
American    Loco.    Co., 
48  Kendall  Ave., 

Bellevue,  Pa. 

Shipe,  Warren  E., 
Clerk,  M.   P.  Dept., 
Penna.  R.  R.  Co., 
Union  Station, 

Pittsburgh,    Pa. 

Shook,  A.  A., 

Supt.  Power,  J.  &  L.  S.  Co., 
South  27th   St., 

S.  S.,  Pittsburgh,  Pa. 

Shook,  H.  J.. 

General  Yard  Master, 
Penna.    R.   R.. 

164  Forty-fifth  St.. 

Pittsburgh,  Pa, 

Shook.    S.    D., 
Manager, 

Star   Brass   Mfg.   Co., 
Fulton   Building, 

Pittsburgh,    Pa. 

Shourek,  Theo.   L., 

Draftsman,  P'enna.  R.  R., 
811   East  View  St.. 
Homewood  P.  O., 

Pittsburgh,  Pa. 

Shremp,  Jos.  A., 

Foreman  Freight  Car 
Builders, 

Penna.  Lines  West, 

Conway,  Pa. 

Shuck,  Wm.   C, 

Salesman.   Lockhart   Iron  & 
Steel  Company, 
P.  O.  Box  1243. 

Pittsburgh,    Ft. 
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Shumaker,  F.  S., 
Foreman, 
Penna.   Co., 


Beaver,  Pa. 


Sigafoos.  Gus.. 

General  Yard  Master, 
B.  &  O.   R.   R., 
45U1   Second  Ave., 

Pittsburgh,  Pa. 

Simpson,   T.   H., 
President,  Michigan 
Mall.   Iron   Co., 

Detroit,  Mich. 

Simpson,    M.    S., 
Sales   Agent, 

Pressed  Steel  Car   Co., 
P.  O.  Box  53, 

Pittsburgh,    Pa. 

Sims,  David  H.. 
Yard   blaster, 

P.  &  L.  E.  R.  R.  Co., 
Lock   Box  26, 

Pittock    P.    O.,    Pa. 

Simm,  John   C, 
Treasurer, 

ISIachinists"   Supply   Co., 
324   Third   Ave., 

Pittsburgh,  Pa. 

Sinclair,  Angus, 

President  and   Editor  Ry.  and 
Locomotive   Engineering, 

]\Iillburn,  N.  J. 

Sivitz,  Wm.  L, 
Asst.  Chemist, 

Duquesne   Steel   Fdy., 
Center  and  Vine  Sts., 

Pittsburgh,   Pa. 

Slemmer,  W.  M., 
Inspector, 

Union  R.  R.   Co., 

Port   Perry,   Pa. 

Slick,  E.   E., 

General  Manager, 
Cam1)ria  Steel  Co., 

Johnstown,   Pa. 

Slifer,   Hiram  J., 
Consulting  Engr., 
925   The    Rookery, 

Chicago,  111. 


Slocum,  Roy  L., 

Ass't.  Supt.,  Universal 
Portland  Cement  Co., 
520   Holmes   St., 

Wilkinsburg,    Pa. 

Smith,  A.  D., 

Supt.,  Cantield  Oil  Co., 
Fourth   Ave., 

Coraopolis,  Pa. 

Smith,  D.  W., 
Foreman, 

Pennsylvania   Lines  West, 
1025  Alorrison  Ave., 

N.   S.,   Pittsburgh,   Pa. 

Smith,  Edward  B., 

Rep.,  American  Brake  Shoe  & 
Foundry   Co., 
30  Church  St., 

New  York,  N.  Y. 

Smith,    F.    W.,   Jr., 

Div.   Engineer,   P.   R.   R., 
1003  Penn  Ave., 

Pittsburgh,    Pa. 

Smith,  Geo.  H., 
M.  E., 

Carnegie  Steel  Co., 
28  Fourth  St., 

Aspinwall,  Pa. 

Smith,  Harley  G., 

Rep.,  Cleveland  Twist 
Drill   Company, 

Cleveland,  Ohio. 

Smith,  John, 

Foreman    Boiler  ^laker, 
P.  &  L.   E.  R.  R., 

McKees  Rocks,  Pa. 

Smith,   John   H., 

Foreman,   P.   R.   R., 
570  Second  St., 
Box    106, 

Pitcairn,   Pa. 

Smith,    M.   A., 

General   Foreman, 

P.  &  L.  E.  R.  R.  Co., 
Box  463, 

Glassport,  Pa. 

Smith,   Russell, 
IMaster  Mechanic, 

Pressed  Steel  Car  Co., 

McKees  Rocks,  Pa. 
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Smith,   W.    A., 

Vice   Pres't.,   Lino   Paint   Co., 
Collinwood.    Oiiio. 

Smith,  Willai-d  A., 

Pres..  The   Railway  Review, 
Suite  1407, 

537   So.   Dearborn   St., 

Chicago,    111. 

Smith,  W.  R., 

Division  Operator,  P.  R.  R., 
103   Eastern  Ave., 

Aspinwall,  Pa. 

Smoot,  W.  D., 

Foreman   Power  Plants, 
Penna.  Lines  West, 
501   California  Ave., 

Avalon,  Pa. 

Snitehurst,  Jas.   G., 

Engine  House  Foreman, 
Penna.  R.  R.  Co., 
P.  O.  Box  35, 

Youngwood,  Pa. 

Snow,  Walter  T., 

Rep.,  James   B.  Sipe  &   Co., 
526  Grimes   St., 

Sewickley,  Pa. 

Snyder,   F.   L, 

care  of  B.  &  L.  E.  R.  R.  Co., 
Carnegie  Building, 

Pittsburgh,   Pa. 

Snyder,  Jos., 

General    Foreman, 
P.  &  L.  E.  R.  R., 
P.  O.   Box  52, 

Dickerson  Run,  Pa. 

Snyder,  j.  Rush, 
Vice  President, 

Pittsburgh   Air   Brake    Co., 
Bessemer   Bldg., 

Pittsburgh,  Pa. 

Snj'der,  K.   G., 

Purchasing  Agent, 

Western   Allegheny  R.   R. 
Co.,  Diamond  Bank  Bldg., 
Pittsburgh,   Pa. 

Soles,   G.  H., 

Supt.   Bridges  and  Buildings, 
P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 


Soulsby,   Jos., 
Yard   Master, 

Penna.   R.   R.  Co., 
438  Railroad  St., 

Monongahela,  Pa. 

Spangler,   C.   P., 
Patternmaker, 

Monon.  Conn.  R.  R., 
4166  Second  Ave., 

Pittsburgh,    Pa. 

Stafford,    B.    E.   D., 
General   Manager, 

Flannery   Bolt  Company, 
Vanadium   Bldg., 

Pittsburgh,    Pa. 

Stafford,  Saml.   G., 
President, 

Vulcan  Crucible  Steel  Co., 
Aliquippa,    Pa. 

Staley,  P.   C, 
Gen'l.   Foreman, 
Penna.  R.  R.  Co.,  ' 

314  Babcock  St., 

Buffalo,  N.  Y; 

Stark,  F.  H., 

Supt.  Rolling  Stock, 

Pittsburgh  Coal   Company, 
1711  State  Ave., 

Coraopolis.    Pa. 

Stark,  Jas.   L., 

Gen'l.    Insp'r.    Car    Dept., 
Hocking   Valley   Ry., 
Spahr   Bldg., 

Columbus,   O. 

Steele,   Wm., 
3620   Park  Ave., 

Minneapolis,   Minn. 

Steele,  W.   K., 

Chief  Car  Distributor, 
P.  R.  R.  Co., 

Room  318,  Union  Station,, 
Pittsburgh,  Pa. 

Stem,  L.  H., 
Inspector, 

Rock   Island   Lines, 
Oliver   Building, 

Pittsburgh,  Pa. 
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Stevenson,  R.  F., 
Chief   Clerk, 
P.  R.  R.  Co., 

16th  St.   Freight  Station, 
Pittsburgh,   Pa. 

Stewart,  C.  A., 

Asst.   Station    Master, 
B.  &  O.  R.  R., 

146  Hazelwood  Ave., 

Pittsburgh,   Pa. 

Stewart,  S.  R.  B., 
Train    Dispatcher, 
P.    R.    R.    Co., 
613   Hampton   Ave., 

\A/ilkinsburg,    Pa. 

Stewart,  William, 
Master  Mechanic, 
Carnegie   Steel   Co., 
1844  Morningside  Ave., 

Pittsburgh,    Pa. 

Stillwagon,    C.    E., 
Chief  Clerk. 
P.  S.  &  N.  R.  R., 

St.   Marys,  Pa. 

Stoddart,  W.  G., 
Order   Clerk, 

H.  K.  Porter  Co., 

1405   Woodland   Ave., 

N.  S.,  Pittsburgh,  Pa. 

Stoll,  H.  B.. 

Draftsman,  P.  R.  R., 

28th    and    Liberty   Ave., 

Pittsburgh,    Pa. 

Storrs,    Chas.    P., 
Manager,   R.   R.   Dept., 
Storrs    Mica    Co.. 

Oswego,   N.  Y. 

Strattan,  G.  W., 

care  G.  E.  Strattan, 
General  Foreman, 
Penna.  R.  R.  Co.. 

Philadelphia,  Pa. 

Streett.  O.   B.. 

Chief  Clerk,  B.   &  O.  R.  R., 
1008  House   Bldg., 

Pittsburgh,    Pa. 

Stuart,  Geo.  S., 
Representing 

Franklin  Mfg.  Co., 

Franklin,  Pa. 


Stucki,  A., 
Engineer, 
2437  Oliver  Building, 

Pittsburgh,  Pa, 

Suckfield,   G.  A., 
Engineer, 

614    California   Ave., 

Avalon,  Pa. 

Suhrie,  Norman, 

Traveling    Engineer, 
Penna.  R.  R.  Co., 
2825  Penn   Ave., 

Pittsburgh,    Pa. 

Sullivan.  Dan'l  W., 

Telephone   Inspr.,   P.    R.   R., 
304  Union   Station, 

Pittsburgh,   Pa. 

Sullivan.  M.  W., 

Road   Foreman  of   Engines, 
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The  Railway  Club  of  Pittsburgh  Constitution 

Articij-:  I. 

Tbe  name  of  this  organization  shall  be  "The  Railway  Club 
•of  Pittsburgh."  -^ 

Articlk  II. 

OBJECTS. 

The  objects  of  this  Club  shall  be  mutual  intercourse  for 
the  acquirement  of  knowledge,  bv  reports  and  discussion,  for  the 
improvement  of  railway  operation,  construction,  maintenance  and 
equipment,  and  to  luring  into  closer  relationship  men  employed  in 
railwa}-  work  and  kindred  interests. 

Articlk  III. 

MEMBERSHIP. 

Section  i.  The  membership  of  this  Club  shall  consist  of 
persons  interested  in  any  department  of  railway  service  or  kin- 
dred interests,  or  persons  recommended  by  the  Executive  Com- 
mittee upon  the  payment  of  the  annual  dues  for  the  current  year. 

Sec.  2.  Persons  mav  Ijecome  honorarv  members  of  this 
Club  by  a  unanimous  vote  of  all  meml)ers  ])resent  at  any  of  its 
regular  meetings,  and  shall  be  entitled  to  all  the  privileges  of 
membership  and  not  be  subject  to  the  payment  of  dues  or  assess- 
ments. ,  .-.   . 

Article  IV. 
Officers. 
The  officers  of  this  Club  shall  consist  of  a  President,  First 
A'ice  President,  Second  X'ice  P'resident,  Secretary,  Treasurer, 
Finance  Committee  consisting  of  three  members.  Membership 
Committee  consisting  of  five  members,  and  three  Elective  Ex- 
ecutive IMembers  who  shall  serve  a  term  of  one  year  from  the 
date  of  their  election,  unless  a  vacancy  occurs,  in  wdiich  case  a 
successor  shall  be  elected  to  fill  the  unexpired  term. 

Article  ^  . 
duties  of  officers. 
Sec.  I.     The  President  shall  preside  at  all  regular  or  special 
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meetings  of  the  Ckib  and  ])erform  all  duties  ])ertaining-  to  a  pre- 
siding officer;  also  serve  as  a  member  of  the  Executive  Commit- 
tee. 

Sec.  2.  The  First  \'icc  President,  in  the  absence  of  the 
President,  will  perform  all  the  duties  of  that  officer ;  the  Second 
Vice  President,  in  the  absence  of  the  President  and  First  Vice 
President,  will  perform  the  duties  of  the  presiding  officer.  The 
First  and  Second  \'ice  President  shall  also  serve  as  members  of 
the  Executive  Committee 

Sec.  3.  The  Secretary  will  attend  all  meetings  of  the  Club 
or  Executive  Committee,  keep  full  nn'nutes  of  their  proceedings, 
preserve  the  records  and  documents  of  the  Club,  accept  and  turn 
over  all  moneys  received  to  the  Treasurer  at  least  once  a  month, 
draw  cheques  for  all  bills  presented  when  approved  by  a  majority 
of  the  Executive  Committee  present  at  any  meetings  of  the  Club, 
or  Executive  Committee  meeting.  lie  shall  have  charge  of  the 
publication  of  the  Club  Proceedings  and  perform  other  routine 
work  pertaining  to  the  business  affairs  of  the  Club  under  the  di- 
rection of  the  Executive  Committee. 

Sec.  4.  The  Treasurer  shall  receipt  for  all  moneys  received 
from  the  Secretary,  and  de])Osit  the  same  in  the  name  of  the  Club 
within  thirty  days  in  a  bank  approved  by  the  Executive  Commit- 
tee. All  disbursements  of  the  funds  of  the  Club  shall  be  by 
cheque  signed  by  the  Secretary  and  Treasurer. 

Sec.  5.  The  Executive  Committee  will  exercise  a  general 
supervision  over  the  affairs  of  the  Club  and  authorize  all  ex- 
penditures of  its  funds.  The  elective  members  of  this  Committee 
shall  also  perform  the  duties  of  an  auditing  committee  to  audit 
the  accounts  of  the  Club  at  the  close  of  a  term  or  at  any  time 
necessary  to  do  so. 

Sec.  6.  The  Finance  Committee  will  have  general  super- 
Vision  over  the  finances  of  the  Club,  and  perform  such  duties  as 
may  be  assigned  them  by  the  President  or  First  and  Second  Yice 
Presidents. 

Sec.  7.  The  Membership  Committee  will  perform  such 
duties  as  may  be  assigned  them  by  the  President  or  First  and 
Second  Vice  Presidents,  and  such  other  duties  as  may  be  proper 
for  such  a  committee. 
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Article  VI. 

ELECTION  OF  OFFICERS. 

Sec.  I.  The  officers  shall  be  elected  at  the  regular  annual 
meeting  as  follows,  except  as  otherwise  provided  for : 

Sec.  2.  Written  forms  will  be  mailed  to  all  the  members  of 
the  Club,  not  less  than  twenty  days  previous  to  the  annual  meet- 
ing, by  the  three  elective  members  of  the  Executive  Committee. 
These  forms  shall  provide  a  method,  so  that  each  member  may 
express  his  choice  for  the  several  offices  to  be  filled. 

Sec.  3.  The  three  elective  members  of  the  Executive  Com- 
mittee will  present  to  the  President  the  names  of  the  members 
receiving  the  highest  number  of  votes  for  each  office,  together 
with  the  number  of  votes  received. 

Sec.  4.  The  President  will  announce  the  result  of  the  ballot 
and  declare  the  election. 

Sec.  5.  Should  two  or  more  members  receive  the  same  num- 
ber of  voteSj  it  shall  be  decided  by  a  vote  of  the  members  present, 
by  ballot. 

Article  VII. 

Amendments. 

Amendments  may  be  made  to  this  Constitution  by  written 
request  of  ten  members,  presented  at  a  regular  meeting  and  de- 
cided by  a  two-thirds  vote  of  the  members  present  at  the  next 
regular  meeting. 

BY-LAWS. 
Article  I. 

MEETINGS. 

Section  i.  The  regular  meetings  of  the  Club  shall  be  held  at 
Pittsburgh,  Pa.,  on  the  fourth  Friday  of  each  month,  except  June, 
July  and  August,  at  8  :oo  o'clock  P.  M. 

Sec.  2.  The  annual  meeting  shall  be  held  on  the  fourth  Fri- 
day of  October  each  year. 

Sec.  3.  The  President  may,  at  such  times  as  he  deems  ex- 
pedient, or  upon  request  of  a  quorum,  call  special  meetings. 
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Artici^e  II. 

QUORUM. 

At  any  reg;ular  or  special  meeting"  nine  members  shall  con- 
stitute a  quorum. 

Articu<:  III. 

DUES. 

Sec.  I.  The  dues  of  members  shall  be  $2.00  per  annum, 
$1.00  of  same  to  apply  to  subscription  for  Club  Journal,  payable 
in  advance,  on  or  before  the  fourth  Friday  of  September  each 
year. 

Sec.  2.  Each  member  will  be  assessed  $1.00  extra  annually 
to  provide  light  refreshments  for  each  meeting. 

Sec.  3.  At  the  annual  meeting  members  whose  dues  are  un- 
paid shall  be  dropped  from  the  roll  after  due  notice  mailed  them 
at  least  thirty  days  previous. 

Sec.  4.  Members  suspended  for  non-payment  of  dues  shall 
not  be  reinstated  until  all  arrearages  have  been  paid. 

Article  IV. 

order   OE    BUSINESS. 

I— Roll  call. 

2 — Reading  of  the  minutes. 

3 — Announcements  of  new  members. 

4 — Reports  of  Committees. 

5 — Communications,  notices,  etc. 

6 — Unfinished  business. 

7 — New  business. 

8 — Recess. 

9 — -Discussion  of  subjects  presented  at  previous  meeting. 
10 — Appointment  of  committees. 
II — Election  of  officers. 
1 2 — Announcements. 
13 — Financial  reports  or  statements. 
14 — Adjournment. 

Article  V. 

SUBJECTS — PUBLICATIONS, 

Sec.  I.  The  Executive  Committee  will  provide  the  papers 
or  matter  for  discussion  at  each  regular  meeting. 


320  Proceedings  Railway  Club  of  Pittsburgh. 

Sec.  2.  The  proceedings  or  such  portion  as  the  Executive 
Committee  may  approve  shall  be  ])ublished  (standard  size,  6x9 
inches),  and  mailed  to  the  members  of  the  Club  or  other  similar 
clubs  with  which  exchange  is  made. 

Article  VI. 

The  stenographic  report  of  the  meetings  will  be  confined  to 
resolutions,  motions  and  discussions  of  papers  unless  otherwise 
directed  by  the  presiding  officer. 

Article  \'ll. 

AMENDMENTS. 

These  By-Laws  may  be  amended  by  written  request  of  ten 
members,  presented  at  a  regular  meeting,  and  a  two-thirds  vote 
of  the  members  present  at  the  next  meeting. 


CJ  Secretary. 


I 
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EDWARD  KERR,  President 
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Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Fod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 


Office  and  Works,  Thirty-first    Street  and    Penn    Avenue. 

THE  JANNEY  "X"  COUPLER 

The  latest  development  of    he 

M.  C.  B.  Coupler 

Has 

"Lock- 

to- 

the- 

Lock", 

••Lock  Set"  and  "Knuckle-Opener" 
JANNEY    SIMPLICITY. 

MANUFACTURED  ONLY  BY 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH.  PA. 


PINTSCH    THERMO-JET    SAFETY 

MANTLE  CAR  ELECTRIC 

LIGHT  HEATING  LIGHT 

A  Cent  a  Burainz  Hour  Minimum  Pipe  Axle  Driven  Dynamo 

Long  Mantle  Life  Perfect  Control  Lone  Lamp  Life 

Ilie  Safety  (ar  tleatinj  i  li?lifiof  (o. 

Chicago,  Philadelphia,  Washington,  Boston,  (\  Daptnr  ^t      NdW  Ynrl^ 

St.  Louis.  San  Francisco.  Montreal  ^  liCUIUI  ulii   llCW   lUllV 


This  Space  For  Sale 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET,  NEW  YORK 

BRANCH  OFFICES.— CHICAGO.  ST.    LOUIS.   ST.    PAUL,    WASHINGTON.  D.  C. 


P.IJJMJ.  ij     i.»-i.«»    MJ    .IHMIU    IM      Jtl    M'l        »«-  lllM 


HnVE  YOU  READ  OUR  PAMPHLET: 

*' Perfect  Performance  of 
Waycott  Special  Beams" 

(The  Brake  Beam  used  in  Lake  Sl'orc  Emergency  Tests  at  Toli  do) 

The    Damascus    Brake   Beam    Company 
Cleveland,  U.  S.  A. 


PEERLESS    RUBBER    MANUFACTURING   CO. 

16  Warren  Street,  New  York. 


Manufacturers  of 
Fine    Mechanical    Rubber   Goods   for   Railroad    Equipment. 

F='.  O.   Donnell,  /Vlanag;er.   F9aIIroacl   Department 


This  Space  Tor  Sale 


STANDARD  STEEL  CAR  COMPANY 


(  General  Offices:   Frick  Bld^.,  PITTSBURGH.  PA.  (  BUTLER,   PA. 

OFPICES  I  NEW  YORK  :      170   Broadway  WORKS  ]  NEW  CASTLE,  PA 

(CHICAuO:     Fisher  Building  I  HAMMOND,  IND 

STEEL    AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Design*, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS.  BRAKE  BEAMS.  ETC. 


Capacity  50.000  Cars  per  Annum 


INQUIRIES 
SOLICITED 


THE 
UUTLER 

FRICTION 
GEAR. 

Piper  Patents 

250,000 

•=>OUNDS 

CAPACITY 

Has  all  the 
Points  of  a 
Perfect  Gear 


DRAWBAR  AHACHMENTS 


RELIABLE 

TANDEM 
SPRING    GEARS. 

6ix8,  or  8x8  Springs 

Perfect  Spring  Protection. 

No  Strain  on  Yoke  Riveti 

Except  in  Pulling. 

THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send     foi    Catalog 


CLEVELAND.    OHIO 


STANDARD   STEEL    PLATFORMS 

AKF:  IN  USE  BY  259  COMPANIES 

SESSIONS— STANDARD   FRICTION   DRAFT  GEARS 

ARE   IN   USE  BY  I49  COMPANIES 
-BOTH  MADE  BY- 

THE  STANDARD  COUPLER  CO. 

CHICAGO:   People's  Gas  Building  NEW  YORK:  2  Rector  St. 


'^l?^nA  RAILROAD  SUPPLIES 


Al    Grades  of  Asbestos    ai:d    Magnesia  Pipe   Covering 

pe  '"ovcrings  J-M  Leak-l\o  MetaVic  J-M  Kearsarge  Packing 

M  Hair  Felt  Compound  J-M  Kearsarge  Gaskets 

T-M  Asbestos  Roofing  Metallo  Metal  Polish  .T-!\I  Vulcabeston  Packing 

J-M  Asbestos  Cements        T-M  Fibre  Conduit  Air  Brake  Cylinder  Pack- 
J-M  Retort  Cements             Keystone  Hair  Insulator  ing  Expander  Ring 

T  ocomotive  Lagging  Car-T?ef  t-Us  Car  Roofing  Vulcabeston   Rope   Packing 

S  '■■oke  Jacks  High  Pressure  Packings  Canadax  Wick  Packing 

Asbestos   Wood  J-M  Permanito  Packing  J-M  Underground  Conduit 

Write   for   Catalog   No.   252 

H.  W.  JOHNS-MANVILLE  CO. 

NEW    YORK   AND   EVERY    L^RGE   CITY 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


WARD  EQUIPMENT  CO. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 


141  Cedar  Street    -     -    New  York 


HI   I  if  i|i|^i|  ■ 


RreigHt  eiK^di   Passenger 

OARS 

Of  Every  Description 

Pressed  Steel  Specialties 
Xank   Cars  /v\ine  Cars 

Pressed  Steel 

Car 

Company 

New  York        Pittsburgh        Chicago       Washington,  D.  C. 


SUVDAM'S  Protective  PAIMS 

fof  freii  (ars??!  Mfal  Steel  Woik 


-MANUFACTURED   BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS,  61ST     AND   BUTLER  STS  , 

BELL  'PHONS.    343    FISK.  PITTSBURGH,     PA 


1208  House  Building,  Pitts- 
burgh. Manufacturers  in 
Pittsburgh  of  Cast  Steel 
Truck  Bolsters,  Body  Bol- 
sters, Truck  Side  Frames 
and  Cast  Steel  Draft  Sills 
and  E^nd  Sills. 


This  Space  For  Sale. 


